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PREFACE 


pOR more than seventy-five years the Scientific American has an- 
nually given its readers the experience of practical experimenters 
in every branch of the useful arts, all over the world. Some thirty years 
ago the Editor of the jiresent volume spent about two years in collect- 
ing and garnering formulas and other items of information. Tlie result 
wks the Scientific American Cyclopedia of Receipts, Notes and Queries.'^ 
It at once became the standard authority among English-speaking peoples, 
and notwithstanding the fact that it has had many imitators it is still 
recognized as the most reliable compilation ever published devoted to 
formulas. The world, however, has rapidly advanced. Each year a 
vast amount of technical literature accumulated. Instead of attempting 
to make any drastic revision, it was therefore deemed wise to recompile 
and rewrite the entire book. This work required the constant attention 
of a staff of experts and professional indexers for a period of two years. 
The old book was not thrown out in its entirety, possibly some thirty 
per cent, of the formulas were retained. The remainder, however, is 
entirely from new sources, the chief of which is the Scientific American, 
after which come the American and Foreign drug and technical journals. 
Concerning the question of credit, it may be stated that practically all 
the drug and technical journals of the world have been laid under 
contribution. A special list of sources credited is publi.shed elsewhere. 
The mass of material which has lieen handled is enormous; over 150^000 
formulas were rejected owing to lack of space. When it is considered 
that the present volume contains only 15,000 formulas, it will be seen 
that one in ten has been selected. From this it will be noted that 
the present work has been compiled with much more care than tmy 
similar book. The Editor wishes to express his appreciation of the 
services of Miss Julia E. Elliott, who has been largely responsible for 
the classification and indexing of the almost appalling number of for- 
mulas, It has required infinite patience in siftii^ and comparing. To 
Mr. A. R. Bond, fonnerly of tht Editorial Staff of the SciENtlFic 
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AacsftiCAN thanks are due for assistance in the preparation of the chapter 
tm “ Alloys/’ Messrs. Stillwell & Gladding have freely opened their 
technical laboratory for sketches. Mr. Thomas J. Keenan, formerly 
Editor of the “ American Druggist,” has kindly looked over the sec- 
tions on ” Poisons ” and “ Chemical Manipulation.” 

Edition after edition have followed one another and there has been 
little complaint of the formulas. Revision has been carried at each 
successive reprinting. 

In closing, it is hoi)ed that this mine of information, which is by far 
the most ambitious and extensive ever published, will prove of even more 
value than its predecessor. 

Albert A. Hopkins 
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iNtilODdcTlON 


A LTHOUGH the greatest care has been exercised in the selection of 

the formulas and processes in the revision of the proof sheets, neither 
the Editor nor the Publishers can be held liable for any inaccuracies or 
errors, nor do they assume liability for accidents, damages, or injuries 
resulting from the compounding or use of the formulas. It is believed 
that the errors in the text are neither numerous nor of serious impor- 
tance. It is not claimed that formulas for secret preparations which 
occur in this book are the original formulas in the possession of the 
proprietors of such preparations, and great care should be taken to avoid 
the infringement of vested rights. The “ Food and Drugs Act,’‘ or 
what is commonly known as the “Pure Food Law,'’ cannot be stated author- 
itatively in a book of this kind, as it is a question of interpretation by the 
Department of Agriculture, Washington, D. C., to which Department all 
requests for information relative to the law should be directed. The 
information which will l^e given will largely be in the form of answers to 
categorical questions. 

True medical formulas and cooking receipts are not germane to a 
technical book of formulas: they have, therefore, been omitted. 

Of course, it would be advisable if only tested formulas could be 
included, but this is absolutely prohibitive in a book of this size, and it is 
questionable if a work of this kind would be a commercial possibility, the 
price would certainly be very prohibitive, and it is quite within the possibil- 
ities that the interval of time which must elapse between the beginning of a 
book of this nature and its fulfillment would result in many of the formulas 
becpniing useless in the period. 

The light in which a formula should be viewed is that it'is more or 
less of an approximation to the ideal formula, and that it should be used 
as a basis of experiment, each individtml case requiring more or less modifi- 
cation. The product should not be compared with the articles manufactured 
by welLkiiown^^^m^ a large scale. Their own secret formula has 

pnrf^afely cost thoussuids of dollars and years of careful experimenting on 
ite part of their experts and chemists. 



iNTRODUCflON 


One question which presents itself in the selection of formulas is that 
the number of individual formulas devoted to one special thing is apt to be 
enormous. There is, however, a very good reason for this. For example, a 
manufacturer may wish tb hiake a certain perfume wdiich we will call X,’' 
and he is desirous of producing the cheapest possible synthetic perfume 
intended to be sold in a five and ten cent store: this results in one type of 
formula. The next maker wishes a fair grade formula calling for both 
synthetic preparations and also a certain admixture of the real essential 
oil obtained by enfleurage and distillation. A third manufacturer wishes 
a very high grade perfume and is willing to use the most expensive essential 
oils in its production. Still another manufacturer wishes to make the same 
perfume, only he requires the addition of musk, to give permanency. Thus 
we have a concrete example of four types of formulas, all of which are 
intended for a different class of trade, and require four distinct classes of 
formulas. It must not be thought for a moment that the Editor used 
everything he could lay his hands on. The intention is never to duplicate 
where it is possible to avoid it, but to show all types, always bearing in mind 
tliat tests are apt to differ, and that prices change with the qualities. The 
aim has been to produce a book of universal application which will prove 
of value in every laboratory, factory, office, and home. Another reason for 
a plurality of formulas is that very often the ingredients called for in one 
formula are not always obtainable, especially in a small town. This is an 
added reason for seeming liberality in the printing of formulas. Enough 
explanation, however, is given to prevent any confusion in the use of the 
formulas. 

The chapter on chemical, pharmaceutical, and technical nianipulation 
has been prepared with the co-operation of well-known technical and com- 
mercial chemists. The information given is eminently practical, and a 
careful study of it will go far toward economy both of money and tiftie. 
Amateurs are apt to waste both if not properly guided. Specific instruc- 
tions are not possible in a work dealing with thousands of formulas. The 
best advice which can be given is to always experiment on a smaH scale, 
the smaller the better. It should also be remembered at the time of makii^ 
articles like shoe-blacking, soaps, perfumes, etc., that the 
at first at a great disadvantage, as he caimot obtain raw 
low prices as the large manufacturers, there is lack of 
above all, experience. Tliese handicaps can only be 
iture of time and money. ^ ^ - 



INTRODUCTION 


It is believed that the new arrangement into chapters will prove of the 
greatest possible benefit. Thus, instead of dividing up the one class of 
materials such as adhesive substances, we have one heading for cements, 
glues, pastes, mucilages, and other adhesive preparations. This plan tends 
to bring related subjects, between which the line of demarkation is never 
very clear, into harmony and order. This has resulted in some chapters of 
exceptional merit which really form a whole treatise on the subject, -such 
as alloys, glass, leather, artists* materials, writing materials, etc. 

The reader is strongly urged to never look up a subject without a 
perusal of the Index, which has l^een made with special care and is the key to 
the whole work. The arrangement under the various chapters is a common- 
sense subject-grouping which has been evolved after an experience of twenty 
years in aiding the experiments of over a hundred thousand inquirers. 
Still, the book may be used without undue reference to this classification 
by a proper use of the Index. 




CHAPTER t 


ACCIDENTS AND EMERGENCIES 


No book of Receipts would be deemed 
complete without its chapter on accidents 
and emergencies. The following short 
resume of what should be done in case of 
unusual and serious accidents, is compiled 
from a valuable little series of books 
which are now out of print, which were 
issued In 1905 by the Mutual Life Inaur- 
ance Company of New York City, and 
copywrighted by that company in 1903, 
1904, and 1905. Republished by permi.s- 
sion : 

An accident usually assembles a crowd 
around the victim. The first thing to be 
done is to get the people away from the 
injured person. A space of at least ten 
feet on every side should be kept wholly 
free from everybody except the one or two 
who are in charge of the operations for 
relief. If others are needed to assist in 
some special duty, as lifting, removing the 
dress, etc., they can be specially selected 
from the crowd for the moment and then 
dismissed. The kindest thing a bystander 
can do is to i^st upon a free space 
around the injured person, and to select 
from the crowd those who will hold them- 
selves in readiness to start for whatever 
the physician or the individual in charge 
of the case may require. 

If the person has been thrown from a 
carriage, injured by a blow, a fall from 
a height, or In some similar manner, while 
there may be no evidence of fracture or 
other external Injury, the nervous .stem 
has received what Is called a “shock,” 
manifesting itself in faintness or complete 
unconsciousness. 

A person suffering with such symptoms 
should be placed fiat on his back, and the 
limbs at the same time straightened out, 
if practicable, so ‘ that the heart, which 
is already depressed in action, may act at 
as little disadvantage as possible. The 
cravat, collar and everything else calcu- 
lated to impede the circulation toward the 
head or the movements of the chest should 
be loosened or removed. If the Injuiy is 
slight, reaction will soon take place after 
giving the patient a sip of cold water. 


brandy (a teaspoonful in a tablespoonful 
of cold water), or aromatic spirits of am- 
monia (twenty drops in a teaspoonful of 
cold water), repeated in a few minutes. 
Gentle friction to the extremities, a few 
drops of cologne-water on a handkerchief 
to the nostrils, hot flannels applied to the 
limbs and epigastrium (pit of the stom- 
ach), are likewise useful is assisting re- 
action. 

By this time, .should a surgeon have ar- 
rived, he will examine and decide upon the 
special nature of the injury, and inaugu- 
rate measures of special relief. If he has 
not appeared, and it is thought best to 
remove the patient to the hospital or his 
home, a stretcher should be procured, or 
a substitute in the shape of a settee or 
shutter. Upon this the injured person 
should be gently placed, the body being 
supported as much as possible along its 
length, and the face covered so as to pre- 
vent, as far as practicable, the uncom- 
fortable feeling of being stared at by 
passers-by. Four persons of unifrom gait 
should then gently lift the stretcher and 
sHwly carry the person to his destination. 
In most cities appliances for carrying in- 
jured persons are kept at the station- 
house, and can be obtained on application, 
as well as the services of a good police- 
man. The latter is almost invaluable in 
keeping away the crowd while conveying 
the person through the streets. If the 
patient is to be taken to the hospital, a 
dispatch from a police-station would se- 
cure, free of charge, an ambulance with 
competent attendants. 

Directions for the treatment of frac- 
tures and dislocations are given elsewhere. 

Asphyxia. 

This word commonly signifies an ab- 
sence of respiration. It states a condition, 
but not the cause, and Indicates suspended 
animation, produced by the non-conversion 
of the venous blood in the lungs into ar- 
terial. The supply of good air to the lungs 
being cut off by some cause, the necessary 
purification at that point no longer takes 


Always consult the Index when using this hook, 
( 6 ) 



Accidents and Emergencies 


(Burns and Scalds) 


place, and death of the entire body ensues 
from the absence of arterial blood. 

There are several varieties of asphyxia : 

(1) Asphyxia from submersion in water 
or other fluids, as in ordinary drownlrtg ; 

(2) asphyxia from mechanical causes, as 
by strangulation or hanging, or from 
foreign bodies In the windpipe or its ap- 
proaches ; (3) asphyxia by inhalation of 
gases, known as suffocation ; (4) asphyxia 
from torpor of the medulla oblongata (an 
important portion of the brain at the 
Junction of the spinal cord and what is 
(‘ailed the brain) produced by the intro- 
duction into the blood of certain poisons. 

For treatment see the specific cause of 
a.sphyxiation. 

Burns and Bcalds 

When the clothing catches fire, throw 
the person on the floor or ground, so that 
the flames will not rise toward the mouth 
and nostrils. Then without a moment’s 
delay roll the person on the carpet, or, 
if possible, in a hearth-rug, so as to stifle 
the flames. If no rug can be had, use 
your coat. Kecv the flmyie as much as 
possible from the face, so as to prevent 
the entrance of the hot air into the lungs. 
This can be done by beginning at the neck 
and shoulders with the wrapping. 

If the burn or scald Involves consider- 
able surface, symptoms of shock, varying 
from mere weakness to utter prostration, 
appear. This requires immediate atten- 
tion, and a few drops of aromatic spirits 
of ammonia In water or a little brandy 
should be given, and repeated in a few 
moments until the return of strength Is 
apparent A burn, superficial as far as 
depth is concerned but covering a large 
surface, especially In the case of small 
children and aged people, is usually con- 
sidered more serious than a burn smaller 
in extent but deeper and more complete. 
If there is reason to suppose that hot air 
or steam has been inhaled, no time should 
be lost in obtaining the opinion of a phy- 
sician as to the result of the injury to 
the throat or lungs. 

Treatment . — The burned surface should 
be cleansed carefully by allowing water to 
trickle over it. The skin over a blister 
should not be cut off, but should be 
snipped with scissors near the edge, and 
the water gently squeezed out. This al- 
lows the skin to remain as a protective. 
If the blister re-forms, it may be neces- 
sary to repeat this operation. 

If the burn or scald is slight in charac- 
ter, one of the best applications Is the 
cold-water dressing, keeping the linens 
used constantly wet. 


(Burns by Lime) 


In more severe cases a very good appli- 
cation is carron oil, which is a mixture of 
linseed oil and limewater in equal parts. 
Sweet oil alone Is very good. Vaseline, 
with a little boric acid rubbed up with it, 
is also very soothing. Lard and baking 
soda mixed will relieve pain. Wheat flour 
is often dusted over the burn ; but this 
hardens with the discharges, and is of as 
little comfort as an application of small 
crusts of bread would be to the injured 
part. Cotton wool (carded cotton, cotton 
batting) is often used, but the fibers be- 
come imbedded in the discharges, and then 
cannot be detached without pain and dis- 
turbance of the wound. Talcum powder 
or fullers’ earth is very useful as a dry- 
ing pow'der after the blister has been cut 
or any of the skin has become detached. 

If the burn or scald, particularly the 
latter, is superficial in character, a simple 
and useful dressing is the application, 
with a brush or a soft wisp of old muslin, 
of the white of egg to the injury. As 
soon as the first layer dries, another 
should be applied. A lather of soap from 
the shaving-cup, applied with the brush 
In the same way, is often followed by im- 
mediate relief. These substances protect 
the irritated nerves beneath from the ac- 
tion of the air. 

If a physician has been sent for, it is 
better not to make any domestic appli- 
cations, except cold water, to the burned 
parts. They may prevent his using those 
better adapted, and kee»hlm from form- 
ing a correct estimate of the real 'extent 
of the injuries. 

If there is much shock and depression, 
stimulants will be needed, such as aro- 
matic spirits of ammonia, brandy or whis- 
key. If there is much pain, laudanum 
can be given, five drops every two or three 
hours, until four or five doses have been 
administered. 

Burns by Acid. — Sulphuric Acid (Oil of 
Vitriol), Nitric Acid (Aqua Fortisl* 
Etc. 

As alkalies destroy the living tissues 
with which they come in contact, so will 
acids of sufficient concentration. In such 
cases application of water will dilute them 
beyond their capacity to injure. Alkalies 
neutralize acids, and cooking soda, wash- 
ing soda or saleratus can be used for this 
purpose. Common earth, gathered almost 
anywhere, applied In handfuls, usually 
contains alkali enough to be of value. 

Bums by Lime, Caustic Polaslii and 
Other Alkalies. 

As a rule, ^hese are troublesome, since 


( 6 ) 



Accidents and Emergencies 


(Burns by Lime) 


there Is not only removal of the cuticle 
(superficial skin), but destruction of the 
soft parts below. Lime Is a powerful al- 
kali, and rapidly destroys the parts with 
which it comes in contact. As it is use- 
less to attempt to pick it off, an applica- 
tion should at once be made of something 
to unite with the alkali, so as to form a 
comparatively harmless compound. Vin- 
egar diluted with water, lemon Juice or 
any other dilute acid, will answer. These 
things do not undo what has been done ; 
they only prevent further mischief. The 
subsequent treatment is the same as for 
other burns. What has been said about 
lime is also correct for the other alkalies, 
potash, soda, ammonia, etc. 

Ointment for Burns. — The following 
formulae are given by Lucas-Champlon- 
niere in Pratique de la chirurgie antijsep- 
tique : 

1. — Retinol and wax, 100 grams ; oil 
of geranium, 15 drops ; oil of thyme, 15 
drops ; oil of origanum, 15 drops ; oil of 
vervain, 15 drops. 

2. — Petrolatum, 100 grams ; oil of ge- 
ranium, 15 drops ; oil of thyme, 15 drops ; 
oil of vervain, 15 drops ; oil of origanum, 
15 drops ; sodium naphtholate, 0.30 gram. 

The author says that he has found 
these ointments to assist materially in the 
restoration of the cuticle. They are anti- 
septic and absolutely non-irritant. 

Rice’s Burn Mixture. — The formula of 
this preparation, which is remarkably effi- 
cacious as an application to burns, being 
superior to carron oil or any of the prepa- 
rations ordinarily used, is as follows : 

White gelatin, 7 1-3 oz. ; Glycerin, 1 
fl.oz. ; carbolic acid, 1 il.oz. ; water, 16 
fl.oz. Soak the glue in the cold water 
until it is soft ; then heat it on a water 
bath until it is melted. Add the glycerin 
and continue heating until a firm, glossy 
skin begins to form on the surface of the 
mixture, in the intervals of stirring. Now 
add the carbolic acid and mix intimately. 

This mixture may be kept ready pre- 
pared, and is best preserved in well-closed 
glass or porcelain jars. When it is wanted 
for use it is heated on a water bath until 
just melted, and applied with a soft, flat 
brush over the burned part, where it will 
form a strong, flexible skin. 

Oarbonlc-atfld Gas. 

1. Asphyxia by this gas takes place as 
soon as the person inhales it. A sudden 
sense of suffocation is felt, with dizziness 
and inability to stand. This gas, « some- 
times known under the name of ** choke 
damp/* is produced in the ordinary 
process of fermentation and in burning 


(Carbonic-acid Gas) 


or slacking lime ; it is also found in mines, 
particularly coal mines, and in wells, cel- 
lars, or caves which have long been 
closed. It is considerably heavier than 
the atmosphere, and is consequently 
found lying at the bottom of the cavity 
where (!onflned. 

2. Symptoms : Pains, head and throat ; 
giddiness ; sleepiness, insensibility ; heart 
and breath hurried ; coma. Treatment : 
Fresh air ; artificial respiration ; ammo- 
nia respd . ; friction ; stimulants ; oxygen 
douche; transfusion or bleeding (?). 

No well, vat, old cellar, or cavern of any 
kind, should ever be entered without first 
lowering a lighted candle into the deepest 
point. If the flame is extinguished, or 
burns dimly, this Indicates the presence of 
this gas, and no one, under any circum- 
stances, should be permitted to enter until 
this foul air has been removed. It lies at 
the bottom, because it is too heavy to 
ascend. However, a strong current of 
common air will often dislodge it. Buckets 
of water dashed down into the well, or 
masses of lighted shavings or blazing 
paper, give enough movement to the air to 
dislodge the gas from its resting place. 
Freshly slacked lime also rapidly absorbs 
it. Then test the success of the efforts by 
again introducing the lighted candle, and 
if it burns brightly a person may enter 
with impunity. 

Sometimes there may be no carbonic- 
acid gas in the cavity, and yet the efforts 
of the workmen may dislodge it from an 
adjacent space into the one in which they 
are breathing. This possibility should 
never be lost sight of. 

When a person is overcome by this car- 
bonic-acid gas he is, of course, wholly un- 
able to help himself, and must be removed 
at once. Sometimes a grapnel-hook can 
be used with advantage, but often the 
better way is to lower rapidly some bold, 
clear-headed person, with a rope securely 
fastened around his middle, who can seize 
and bring the unfortunate individual to 
the surface. No time should be lost In 
descending or rising, as the person lowered 
depends upon doing everything in the time 
during which he can hold his breath ; for, 
of course, should he inhale the gas bis 
position In this respect would be but little 
better than that of the man he attempts 
to rescue. A large sack may be thrown 
over the head and shoulders of the person 
who descends. It contains enough air to 
serve for several inhalations, while the 
texture of the material prevents the ad- 
mission of the deleterious gas to a hurtful 
degree. 

The person suffering from asphyxia, Im- 
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mediately after being brought out from 
the gas, should be placed on his back, the 
neck and throat bared, and any other ob- 
stacle to breathing quickly removed. His 
body should then be quickly stripped, and, 
if he has not fallen into water on being 
overpowered by the gas, his head, neck 
and shoulders should be freely dashed with 
cold water. Remember, this is not 
sprinkling,” as commonly practiced, but 
u jjerson should stand off some di.stance 
with a bowl of cold w'ater, and throw its 
contents with as much force as v>o.ssible 
against the parts. Other bowlfuls should 
follow as rapidly as possible for half a 
minute, while one can count thirty slowly, 
then the dripping water should be dried 
with a tow'el. This should be repeated 
from time to time, as required. Some- 
times, if a brook of water is near, the 
sti'ipped person might l)e repeatedly dip- 
ped into it, care being taken, of course, 
not to dip his face. Artificial respiration 
should be used as soon as possible. 

If the person has fallen Into w^ater and 
Ijecome chilled, the use of the cold water 
in this manner should be avoided, as the 
evaporation of the moisture absorbs more 
heat than can be manufactured by the 
exhausted and overpowered system. In 
such a case the person should be put into 
a warmed bed, while hot applications and 
artificial respiration should be resorted to 
at once, as in asphyxia from drowning or 
hanging. While using artificial respira- 
tion, friction applied to the limbs should 
be kept up. 

Charcoal. 

Carlson ic-oxide, a very poisonous gas, is 
given off during the burning of charcoal, 
and when Inhaled quickly proves fatal. 
The person soon drops insensible, and dies 
of asphyxia, in much the .same way as 
when one succumbs to carbonic-acid gas. 
The treatment recommended for asphyxia 
from carbonic-acid gas should be carried 
out at once. 

Chilblain. 

The most useful thing for these annoy- 
ing symptoms Is tp keep away from the 
fire, and every night, before retiring, 
bathe the feet in cold water, or rub them 
with snow. They should then be well 
dried, without friction. After this, the 
application of the ordinary compound 
resin-ointment of the apothecaries is often 
of use in stimulating the circulation 
through the part. The efficiency of this 
ointment can be increased by adding to 
an ounce of it a couple of drams of oil of 
turpentine. It may be remarked that per- 
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sons who suffer in winter from cold feet 
are often benefited to a surprising degree 
by bathing them at night, before retiring, 
In cold water. Such persons should al- 
ways keep their feet away from the fire. 

Coal Gas. 

Anthracite and bituminous coal, when 
burned in a close room (as in the case of 
a kitchen shut up for the night with an 
open stove of burning coals), gives off, to 
some c?xtent, the peculiar pt^isonous gas 
alluded to a.s coming from burning char- 
coal — (*arbonic-oxide — as well as other 
noxious gases. Persons sleeping In such 
a room, unless aw'akened as the air be- 
comes fouled, will soon die or be found in 
a stuijor. The treatment should be the 
same as described for asphyxia froih in- 
haling carbonic-acid gas. 

Coiitu.sioiiS. 

The.se common injuries are termed 
“biuises” by most people, and are the 
only injuries, besides wounds and frac- 
tures, i)roduced by ])low's or pressure. The 
injury may be of the simple form — only 
a slight shaking or jarring of the texture, 
with no visible change except that result- 
ing from the rupture of the blood-vessels. 
This is the most frequent. In the more 
severe but less f refluent form, the con- 
tusion means broken blood-vessels and 
mu.scles, and tissues between and around 
them ; the .parts are thoroughly crushed, 
.sometimes to a pulp, and damaged be- 
yond recovery. 

In contusions the first conspicuous 
symptom is that of shock, which general- 
ly, but not always, is proportionate to the 
extent of the Injury. Thus a crushed 
finger is attended, as a rule, with mucihi 
less shock than a crushed hand or foot. 
Contusion of certain parts, as the larger 
joints, breasts and other portions of the 
body, is followed by most severe symp- 
toms of shock. < The pain is not always 
as severe as might at first be thought, for 
the nerves may be so much injured as to 
be deprived of their ability to receive and 
transmit impressions. 

The quantity of blood escaping from 
the ruptured vessels depends chiefly upon 
the size and number of the vessels in- 
jured, but in some degree upon the space 
in which the blood can accumulate. A 
single divided vessel in the scalp, owing to 
the looseness of the tissue in which the 
vessels are distributed, may permit a 
.. swelling, the result of the escape of blood, 
extending In area over half of one side of 
the head. 

Discoloration is due to the color of the 
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escaped blood, seen I, b rough the c*utirlc. 
and varies from blackness, usually indi- 
cating intense injury, through dark^bluo, 
purple and crimson, down to delicate 
pink, indicating only a blood-stained fluid. 

Treatment. — In the milder contusion.s 
there is taut little shock. When the shock 
is severe, place the patifMU on his back, 
head not elevated, and give stimulants as 
directed. The next thing is to limit the 
consequences likely to ensue frf)m the rup- 
tured blood- vessels. This i.s best done by 
elevating the part, if po.ssible, above the 
heart, and applying cold, in the shav)e of 
powdered ice tie<l u]:» in towels, to it and 
along the cour.se of the larger ves.sels 
leading to the injury. 

A common accident is a “maslied thigei*,” 
resulting from the jneinher being caught 
in closing a window, or frjjrti lack of pre- 
cision in usii^ a hammer. Tlie firm bone 
beneath and the blow above usually c*on- 
tuse (bruise) the tissues (veins, vessels, 
muscles, etc.) between, and often the pain 
and other symptoms last some days. 
Wrap up in a bandage of old niu.slin, and 
keep constantly wot with cold water. If 
there is much pain add laudanum, and 
drill a small hole through the nail, so as 
to let out the accumulated blood. The 
discoloration and swelling may remain 
some days after the pain subsid(?s. Stimu- 
lating linimemts can now be used to en- 
courage an extra flow of pure lilood to 
the part. 

Dislocations. 

These occur when one lione is displac’Cd 
from another at a joint. Little can be 
done to reduce them except by surgical 
aid. If possible, do not remove the 
patient. 

Dog Bites. 

Remove the clothing, if any, from the 
bitten part, and apply a temiiorary liga- 
ture above the wound. This checks the 
circulation of the part, and to that extent 
delays absorption of the poisonous saliva. 
While other things are hurriedly pre- 
pared, some one whose lips and mouth 
are free from breaks might attempt suc- 
tion of the wound. The material extracted 
by sucking should, of course, be at once 
e.1ected from the mouth of the person 
giving the assistance. The bite is really 
a lacerated and contused wound, and lying 
in the little roughnesses, and between the 
shreds. Is the poisonous saliva. If by an,y 
means these projections and depressions 
affording the lodgment can be removed, 
the poison must go with them. If done 
with a knife^ the wound would be con- 


( Drowning) 


verted into a incised wound, and would 
require treatment as .siU’h. If a surgeon 
is about, he would probably .stand a probe 
upright in the wound, and with a .sharp 
knife cut out the etUire injured portion. 
Profo.ssiona1 aid Is not always at com- 
mand. and it! such a case it would be well 
^ to take a poker or f>ther .suitable piece of 
iron, iieat it red hot, at least, in the fire, 
wipe olT, arid destroy the entire surface 
of the wound. As fast as destroyed, the 
tissue becomes white. An iron at white 
heat gives less pain than one “black hot,” 
as smiths .say ; for in thc^ latter instance 
the heat is scarcely suflicient to destroy, 
but only in*i(atcs, while in the former the 
greater heat at once destroys the vitality 
of tlie part with whieli it comes in con- 
tact. With a pioperly heated iron. not. 
only the surface is destroyed, but the de- 
structive influence extends beyond and 
into the healthy ti.ssue far enough, if no 
point is neglected, to assure against in 
feet ion. 

if the wound is at oiu.*e well wiped out, 
and a slick of solid nitrate of silverC lu- 
lar caustic) rapidly apfrlied to the entire 
surface of the wound, little danger is to 
lie apprehended. U acts, but in a milder 
flcgree, like the lical of the iron upon the 
tissues. In case the heat or the caustic 
has b(;en used, i)oultices and warm fo- 
mentations slio»ild be ai)pliefl to the in- 
jtiry to Iiaslen the sloughing of the parts. 
The Pasteur treatment is rccommeiuled 
where possible, if near a Pasteur Insti- 
tute, which is maintained in many large 
cities. No delay should be Vn-ooked. 

Dr<»wiiiiig. 

Rules for Artificial Respiration in the 
Treatment of the Drowned . — Rule I 
(Pig. 1).— To Drain and Force Water 
from tlic Lungs and Stomach.— Instantly 
place patient face downward, a hard roll 
of clothing being placed beneath the pit 
of the stomach, to raise it as much as 
po.ssible above the level of the mouth. 



Fig. 1. — ExpelUng Water From the Body. 
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Put one wrist of the patient under his 
forehead to raise his mouth off the 
ground. With hands well spread upon the 
patient’s back, above the roll of clothing, 
throw upon it your whole weight with a 
forward motion, and keep up the pressure 
about three seconds, so as to force all 
water from the stomach and lungs out of 
the mouth, ending the pressure with a ’ 
push which will help to Jerk you back to 
your upright position. Repeat this once 
or twice, and then quickly proceed with — 



Fig. 2. — Movements to Produce Inspira- 
tion. 


Rule II (Fig. 2).— To Make the Pa- 
tient Breathe. — Turn the patient face up- 
ward, the same hard roll of clothing being 
now beneath his back, the shoulders 
slightly drooping over it. Bend the head 
backward and downward, putting the 
throat on the stretch to the vitmost. Place 
the hands of the patient on the top of his 
head ; one twist of a handkerchief or 
string around the crossed wrists will keep 
them there. Rip or strip all clothing from 
waist and neck. Now kneel astride the 
patient’s hips. Grasp the front part of 



Fig. 3. — Movements to Produce Expira- 
tion. 


the chest on both sides of the pit of the 
stomach, your thumbs pointing to pa- 
tient’s chin, and your fingers fitting into 
the grooves between the short ribs. Fix 



Fig. 4. — Movements by One Person to 
Produce Inspiration. 


your blbows firmly, making them one with 
your sides and hips, and then, firmly 
pressing the sides of the patient together, 
and using your knees as pivot, throw 
yourself slowly forward two or three sec- 
onds until your face almost touches the 
face of the patient and your whole weight 
presses upon his chest. End this pressure 
with a short push which suddenly Jerks 
you back again to the upright kneeling 
position. 

Rest three seconds while the ribs spring 



Produce Expiration. 

back ; then repeat this bellows-blowing 
movement as before, gradually increasing 
the rate from seven to ten times a minute ; 
but take the utmost care, on the occur- 
rence of a natural gasp, not to interrupt 
it, but, as the ribs fall, gently press them 
and deepen the gasp Into a longer breath. 
Continue this until the natural breath- 
ing, which you are imitating, needs no 
further assistance. If all falls, keep on, 
because any moment within an hour's 
effort you may be unexpectedly rewarded 
with success. 

Avoid impatient vertical pushes ; the 
force must be upward and Inward, In- 
creased gradually from zero to the maxi- 
mum the age, sex, etc., may' indicate. 
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If a second person be present and caii 
do it, the tongue should be held out of one 
corner of the mouth by the thumb and 
finger, armed with a piece of dry (M>tton 
or linen rag. 

Earache. 

Evaporate the al<*ohol from a teaspoon- 
ful of laudanum ; add half as many drops 
as you started with of glycerine or sweet 
oil ; make this milk-warm, and pour into 
the ear, taking hold of the upper tip and 
pulling toward the crown of the head ; or, 
wet a scrap of linen in a tcaspoonful of 
laudanum, dry before a fire, cut into bits, 
I'lace in the bowl of a tobacco-pipe, light 
it, cover with a coarse handkerchief, in- 
sert end of the stem (mouthpiece), suit- 
ably protected so as not to htirt, into the 
ear. Then apply this lips to the bowl and 
blow the smoke from the burning opium 
of the laudanum into the ear. 

K.ve, Foreign Bodies in. 

Particles of cinder, dust or fragments 
of metal often get into the eye, and cause 
a great deal of trouble. Generally they 
are dislodged and washed out by the extra 
secretion of tears due to the irritation, 
hut sometimes it is necessai'y to resort to 
some process of extraction. A popular 
and often successful plan is to take hold 
of the lashes of the uiM>er lid and separate 
it from the eyeball, so that the la.shes of 
tlie lower lid will slif) up into the .space, 
acting as a brush to the inner surface of 
the upper eyelid. This cannot, as a rule, 
remove anything from the eyeball. A 
better way is to hold a knitting neetlle or 
a match over the upper lid, close to and 
.lust under the edge of the orbit, firmly, 
but without much pressure. Then seize 
the lashes of that lid with the fingers of 
the disengaging hand, and gently turn the 
lip upward and backward over the needle, 
or the substitute, used. Movement of the 
-eyeball by the sufferer, in a strong light, 
usually reveals the presence of the intrud- 
ing body, so that by means of a corner of 
a silk or cambric handkerchief it can be 
detached and removed. 

Should the foreign body be Imbedded 
in the mucous membrane covering the eye- 
ball or the eyelid (conjunctiva), a steady 
hand and a rigid Instrument will usually 
lift it out. A very useful spud for such 
a purpose is the butt of a clean pen. A 
drop or two of cocaine solution, five or ten 
per cent., will deaden the sensibility of the 
eye, and materially facilitate the removal 
of the foreign body. This solution dilates 
the pupil, but th^ e^ect pas^s off in a 
few hour^j v ' 


(Fish Poisoning) 


Face-ache. 

This usually is neuralgic, and the appli- 
cation of heat is always grateful. A small 
hop-pillow heated and held to the face is 
u.seful ; or the face may be bathed with 
laudanum, tinctin*e of arnica or any 
.soothing substance. Mustard plasters 
.should not be used, as they leave a con- 
.spicuous mark, and ma.v blister. Ordinary 
Cayenne pepper mixed into a stiff paste 
with an equal bulk of Indian meal and 
honey is quite as active and useful, and 
doe.s not blister the skin. 

Fainting. 

1. The head of the person who has 
fainted should be kept lower than the rest 
of the body. Should he be sitting in a 
chair at the moment, stand behind the 
chair, extend your hands over in front, so 
as to grasp the sides of the chair, take a 
step backw'ard, and then slowly depress 
the back, the head being supported until 
the floor is reached. An a.ssistant holding 
the knees will prevent the patient slipping 
from the seat of the chair. It is so rapid- 
ly and easily (i^)ne, besides so effective in 
its operation, that little else remains to 
do. Usually the back of the patient’s 
head scarcely reaches the floor before con- 
sciousness returns. If it does not suffice, 
some stimulant should be given, as stated 
in the treatment of “ Shock.” 

2. Sthnidant in Fainting Sgrlls . — 
Mcdecine moderns say.s that from 15 to 
20 drops of either of the following rem- 
edies produces rapid recovery from a 
fainting spell : 

a. — Alcohol, 5 parts ; ether, 5 parts ; 
chloroform, 5 parts ; menthol, 1 part ; 
liquor ammoniae, 1 part. Mix. Pour on 
a handkerchief and let patient Inhale 
same. 

b. — Alcohol, 10 parts ; ether, 5 parts ; 
menthol, 1 part ; pyriilin, 2 parts ; acetic 
acid, glacial, 3 parts. M. Sig. As above. 

Fish, Poisonous. 

Several varieties of fi.sh, at all seasons 
of the year, are reputed to be poisonous. 
These should, of course, always be let 
alone. Should they have been eaten by 
accident, the best treatment is that given 
under the head of ” Poisoning by Mush- 
rooms.” ^ ’ 

Shellfish, at certain seasons of the year, 
after spawning, are considered poisonous ; 
at least, they are unwholesome. This 
process of nature is known to be very ex- 
hausting, and during it, or just afterward, 
the shellfish is so reduced in vitality as to 
be unable to resist the ordinary tendency 
to decomposition- Oysteifs In hot wither 
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are often unwholesome, perhaps from the 
causes suggfested. ^ 

Fish Bone in the Throat. 

A raw egg taken immediately will carry 
down a fish bone that cannot be gotten up 
from the throat. 

Foul Air in Drains and Privies. 

This usually consists of sulphuretted 
hydrogen, and arises from the decompo- 
sition of the residual matters found in 
these situations. Great caution, on this 
account, should always be observed on- 
opening and entering such places, or 
places in .possible communication with 
them, especially if they have been long 
closed. A small quantity of pure sul- 
phuretted hydrogen, if Inhaled, is usually 
fatal ; but in the cases referred to the gas 
usually exists diluted with common air. 
The breathing becomes difficult, the person 
loses his strength, falls, becomes Insensible 
and cold, the lips and face are blue, and 
the mouth is covered with bloody mucus. 
The person should be removed as quickly 
as possible beyond the influence of the 
foul air, and the treatment described for 
asphyxia by carbonio^cid gas should be 
applied. 

The possibility of such a disaster should 
always be borne in mind in opening long- 
closed or privy-vaults, and the danger 
lessened by taking a few pounds of 
chloride of lime (bleaching powder), dis- 
solving it in a pailful of water, and dash- 
ing it into the cavity. In the absence of 
this, lime and water in the form of the 
common “ whitewash *’ may be employed. 
The gas readily combines with lime, to 
that extent freeing the air of the poison- 
ous compound. 

Fractures. 

Very little can be done in case of frac- 
ture till a physician arrives. In a simple 
fracture only the bone is broken and there 
is no break in the skin ; In a compound 
fracture the skin is also broken, and some- 
times the bone protrudes. There is always 
some shock and great pain in the broken 
bone. If surgical assistance can be ob- 
tained without removing the patient, he 
should be left lying quietly. All that need 
be done Is to cut the clothing over the 
affected part and put on it cloths wet 
with cold water, which will allay the pain 
to some extent If no surgeon can be had, 
it will be necessary to make a splint which 
wHl hold the limb Immovable. Two pieces 
of board will answer. They should be 
well padded with cotton batting, or any- 
thing else whidi will be soft enough to 


(Ice, Slipping on) 


take off the pressure of the direct boards. 
Canes or umbrellas have been used in ex- 
treme cases. The patient should then be 
placed very gently on a litter made of a 
shutter or bench, and carried very care- 
fully home. The treatment for a com- 
pound fracture is about the same as for 
a simple fracture. 

Freezing. ^ 

In general freezing (short of actual 
death), keep the patient away from the 
heat. Take him to a cold room and rub 
him vigorously, especially the extremities, 
with snow, or cloths wet with cold water. 
The friction will re-establish the circu- 
lation slowly ; whereas the rapid thawing 
out caused by immediate application of 
heat is apt to be followed by sloughing of 
I the frozen parts. 

The above applies to dry heat, In- 
direct from a fire. It is advised by some, 
however, to put the frozen person at 
once in a warm or hot bath, and leave 
him there until thoroughly warmed 
through. If the breathing has stopped or 
is very slow, try to re-establish it or help 
it by artificial respiration. When the 
patient begins to breathe naturally and to 
regain consciousness, give stimulants, a 
little brandy or whisky, or hot beef tea, 
or hot milk, or hot coffee, very little at a 
time and frequently ; that is, one or two 
teaspoonfuls every two or three minutes, 
until he has revived enough to take a 
larger quantity with ease. Until sure that 
no portion of the body — for example, a 
hand or foot — is still frozen, do not ex- 
pose the patient to the direct heat of a 
fire, but bring him into warmer air grad- 
ually. When fully restored from the acute 
frozen condition, a few days of rest and 
careful feeding and good nursing will gen- 
erally end in full recovery. 

Gas. 

Persons retiring at night very often 
leave the gas turned down,” and the 
flame becomes extinguished. Enough gas 
may then escape to give trouble to the 
sleeper, unless the room is well ventilated. 
Persons have been known to “blow it out” 
as they .would a candle, and suffocation 
more or less complete has followed. Treat 
as In the asphyxia from carbonic«cid gas, 
just described. 

Ice» PFoteetioB Against Blippliig on* JBte. 

Let 60 grams of thick turpentine. 200 
grams of rosin, 60 grams of benslne and 
250 grams of alcohol stand in a bottle In 
a warm place until a dlssolntloft of l^e 
ttirpentine and the rbsin h|^ taken place. 
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With this solution coat the shoe soles 
several times and allow the liquid to soak 
in. This medium, which has been named 
“ leather-sole fluid ” by E. Soxhlet, also 
preserves the leather. 


liightning. 

A person struck by lightning i.s usually 
rendered unconscious or nearly so. A 
temporary paralysis of the body may re- 
sult for a while. When death takes place 
it is from shock to the brain and reiwous 
system. When the person exhibits little 
or no sign of life, the clothing should be 
removed rapidly and the body subjected 
to a dashing of cold water, then dried and 
placed in bed and warmth applied, par- 
ticularly to the pit of the stomach, by 
means of hot cloths or rubber bottles filled 
with hot water. Artificial respir*alion 
should be kept up for an hour or so. or 
until natural breathing is resumed. Re- 
coverfes after an hour of supposed death 
are on record. Brandy or aromatic spirits 
of ammonia should be given. 


Meats, Poisonous. 

The eating of meat from diseased ani- 
mals is often followed by symptoms of a 
poisonous character. Animals otherwise 
in perfect health, but^ which have been 
butchered and prepared for food after 
long and exhaustive confinement, are unfit 
for eating. Not only is the meat of such 
animals lacking in nutritive character, 
when compared with the meat of animals 
killed from the pasture without excite- 
ment, or after being kept until proper 
recovery from the effects of the journey 
to market, but it is much less savory, and 
shows a disposition to decompose much 
more readily. It has been estimated by 
competent authorities that between the 
two kinds of meat there is, so far as nutri- 
ment is concerned, a difference of nearly 
fifty per cent, in favor of the meat of 
healthy animals butchered after complete 
recovery from the excitement and fatigue 
of drive or carriage to market. The ad- 
ditional cost per pound of meat to cover 
the expenses of extra care and precaution 
before butchering would amount to but a 
small fraction of the perceiHage named, 
leaving the rest of it a true profit to the 
consumer. 

The eating of this overdriven meat is 
sometimes followed by symptoms of irrita- 
tion of the stomach and bowefe ; but these 
symptoms can scarcely be said to be of a 
poisonous character^ In the ordinary sense 
of the word, however much the use of 


(Poison Ivy) 


such meat may temporarily derange the 
health. 

Mushrooms. 

When poisoning from eating mushrooms 
takes pjace, the contents of the stomach 
should at once be evacuated with an 
emetic. After vomiting has comenced, 
it should be promoted by draughts of 
warm water or barley water, but particu- 
larly by drinking copiously of warm milk 
and water, to which sugai* has been added. 

What has passed into the bowels should 
be hurried out as fast as possible, with 
some cathartic, before further absorption 
into the blood can take place. 

If there is much prostration, some 
easily procured stimulant may be useful, 
as aromatic spirits of ammonia or brandy. 
A very excellent antidote is tincture of 
belladonna, ten drops in a little water 
every hour, until four or five doses have 
been taken. 

Poison Ivy. 

1. — Symptoms,: Contact with, and 
with many persons the near approach to, 
the vine gives rise to violent erysipela- 
tous inflammation, especially of the face 
and hands, attended with itching, red- 
ne.ss, burning and swelling, with watery 
blisters. Treatment : Give saline laxa- 
tives and apply weak lead water and 
laudanum, or lime water and sweet oil, 
or bathe the parts freely with spirits of 
niter. Anointing with oil will prevent 
poisoning from it. 

2. It is claimed that If those parts 
which have been touched by the poison- 
ous plant be promptly washed with 70 
per cent, alcohol there will be no mani- 
festations of the poisonous symptoms. 
Alcoholic solution of sugar of lead is said 
to give prompt relief when the poison has 
been effective. 

3. — One of the best preparations is the 
fluid extract of serpentaria, freely ap- 
plied to the affected part. 

4. — Bicarb, soda, 375 gr. ; powdered 

borax, 150 gr. ; carbolic acid, 160 min. \ 
rose water, 33 1-3 fl.oz. Mix ahd Alter. 
Apply freely to the poisoned parts. If 
much inflamed wet a cloth and keep in 
contact with the parts affected. v 

6 . — Poison Oak. — a. — Dr. James J. Le- 
vlck, of Philadelphia, writes to The Medi- 
cal News : ** In a case of poisoning of the 
hands from Hhus toxicodendron— ^poison 
oak— recently under my care^ which 
reached the vesicular stage and was at" 
tended with much swelling and burnl^, 
the happiest results promptly follow^ 
the free dusting of the powdei* of arlstol 
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on the affected parts. The change was 
almost magical, so sudden and so prompt 
was the relief afforded. 

b. — Saturated solution of lead acetate 
in 50 or 75 per cent, alcohol. The milky 
fluid should be well rubbed into the af- 
fected part, and the operation should be 
repeated several times during the cour.se 
of a few days. The Itching is at once 
relieved and the further progress of the 
malady arrested. The remedy had been 
tried in a large number of cases and had 
always proved successsful. It must be 
remembered, however, that it is a violent 
poison when taken internally, and hence 
care in its use must be exercised. No 
doubt an ointment of lead acetate, pre- 
pared with lanolin or other bland oint- 
ment base, would be equally effective. 


POISONS AND ANTIDOTES 

General Principles. 

The following notes on treatment in 
ca.ses of poisoning, by ^Edmund White, 
B.Sc. (Lond.), F.I.C., are reprinted, by 
permission, from the Pharmacopoeia of 
St. Thomas’s Hospital ” : 

1. Remove by lavage or emesis any 
poison which remains in the stomach, or 
chemically neutralize it 

Fcr lavage, use a soft stomach-tube and 
warm water containing the appropriate 
chemical antidote, if such be available, in 
solution or siispen.sion. 

For emetics, see li.st below. 

(Caution ! avoid lavage and emesis in 
poisoning by corrosive substances.) 

2. Administer the i;)hysiologlcal anti- 
dote, if one be known. See list below. 

3. Hasten elimination of the poison. — 
Intravenous infusion of normal saline so- 
lution In poisoning with alkaloids. Aper- 
ients. <Cautlon ! Avoid castor oil in phos- 
phorous porisoning.) 

4. Treat other symptoms as they arise : 

Collapse. — Hot bottles. Caution I Be- 
ware of burning an unconscious patient. 
Hot blankets. Strong coffee by mouth or 
rectum. Elevate foot of bed. 

Syncope. — Recumbency. Subcutaneous 
injections of ether or strychnine. Arom. 
sp. of ammonia in water, by the mouth. 
Faradism. Mustard papers to precordial 
region. 

Respiratory Failure. — Artificial respi- 
ration. Cold affusion. Tracheotomy, if 
there is laryngeal obstruction. Oxygen 
inhalation. 

Pain, if severe^-^Morphine hypodermic- 
ally, 

, 5, When poison has been ellndnated. 
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as far as possible, give demulcents (see 
following list). 


List of Antidotes, 

The following articles are the most u.se- 
ful antidotes in cases of poisoning. The 
quantities given are for adults and for a 
single dose, which must be repeated, with- 
in the limits of safe dosage, according to 
the .severity of the symptoms and the 
quantity of poison ingested. 

Emetics. 

1. Apomorphine Hydrochloride, 1-10 
gr. for hypod. inj. 

2. Powd. Ipecac, (not Pulv. Ipecac. 
Co., 30 gr. in water. 

3. Liq. Ext. of Ipecac., 20 m. in water. 

4. Mustard, one tablespoonful in 8 oz. 
water. 

5. Common Salt, one tablespoonful in 
warm water. 

6. Zinc Sulphate, 30 gr. in 8 oz. warm 
water. 

If there is delay Jn obtaining emetics 
tickling the fauces inay be resorted to. 
Demulcents, 

7. Milk. 

8. Olive Oil. 

9. Thick Gruel (fine oatmeal, 1 oz., 
mixed and boiled with 10 oz, of water). 

10. White of Egg. 

Stimulants. % 

13. Brandy, % oz. in 2 oz. water. 

12. Strychnine Hydrochloride, 1-60 gr. 
for hypod, inj. 

13. Ether, 30-60 m., for hypod. inj. 

14. Arom, Spt. of Ammonia, 60 m. in 
water. 

15. Smelling bottle, for ammonia in- 
halation. 

16. Coffee, 2 oz. to be boiled with % 
pint water. 

17. Mustard Papers, to be moistened 
with tepid water. 

Chemical Antidotes, 

18. Chalk, Whiting, or Wall Plaster,. 
% oz. stirred up in water. 

19. Sodium or Potassium Bicarbonate, 
120 gr. in water (only used for acids in 
absence of magnesia and chalk, on account 
of the rapid evolution of gas). 

20. Magnesia* ^ oz. stirred up in 
water. 

21. Sacch; Sol. of Lime, 1-2 fl.drm. in 
water. 

22. Citric or Lemon Juice, 1 oz. di- 
luted with wdter. 

24. Magnesium or Sodium Sulphate, 
% oz. in 8 oz. of water. 

26. Hydrated Ferric Oxide, produced 
when required by adding jo ^ oz. SoL of 
Ferric Chloride ^ S oz. or Water* 
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Magnesia or 2 fl.drni, Sol. of Ammonia 
(not I.rlq. Ammon, Fort.). 

26. Copper Sulphate, 2V6 gr. in 2 or 
3 07 .. of water. 

27. French Turpentine or Sanitas, 30 
m. in 1 oz. of water, repeated about four 
times In the first hour. 

28. Potassium Permanganate, 5 gr. in 
pint of water. 

29. Tannic Acid, 20 gr, in water, or 
strong overdrawn tea. 

physiological Antidotes. 

30. Amyl Nitrite Capsules, 3 m., for 
inhalation, 

31. Atropine Sulphate, 1-60 gr. for 
hyi)od. inj. 

32. Chloral Hydrate, 40 gr. in 3 oz. of 
water, by rectum or mouth. 

33. Chloroform for inhalation. 

34. Digitalis Tincture, 20 m. for 

hypod. inj. 

35. Morphine Tartrate, 1-3 gr. for 

hypod. inj. 

36. Pilocarpine Nitrate, *4 gr. for 

hypod. inj. 

37. Potassium Bromide, 30-60 gr. in 
water, by the mouth. 

Normal Saline Solution. 

38. Common Salt, 60 gr. in 1 pint of 
sterilized water at body temperature. 


Treatment In Siiecial |::?ases. 

The various poisons are arranged in 
groups, .alphabetically, under the name of 
the active principle or typical member of 
each group. Apply in all cases the gen- 
eral principles of treatment, modified or 
supplemented as described under each 
group. The numbers refer to the numeri- 
cal arrangement of the substances in the 
list of antidotes. 

Acids, Mineral. — Hydrochloric, Nitric, 
Sulphuric, Spirit of Salt, Muriatic, Aqua 
Fortis, Acetic, Butter of Antimony, 
Soldering Fluid, Battery Fluids. 

Caution ! Lavage or emesis inadmis- 
sible. Chemical antidotes, 20, 18, 19, 21. 
Demulcents, 7, 10, 9. 

Acid, Oxalic . — Salt of Sorrel, Salt of 
T^emon. 

Caution ! Lavage or emesis only if 
case is treated soon after Ingestion of 
poison, and theh cautiously. Chemical 
antidotes^ 18, 21, not 19 or 20. 

Acid, Carbolic. — Creosote, Disinfecting 
Fluids. 

Lavage with care. Wash out with 24. 
Demulcents, 8, 7. Stimulants freely. 
Intravendus or rectal injection of saline 
solution. 

Acid, Mydrocuanic. — Cyanides, Bitter 
Almond 
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Treatment for respiratory failure. 
Stimulants, 13, 14, 15, 11. 

Aconite. — Monkshood, Aconitine. 

Treatment for respiratory failure. 
Stimulants, 12, 11. Saline infusion. 

Alcohol. 

General principles, especially cold affu- 
sion, Faradism and artificial respiration. 

Alkalies. — Potash, Soda, Ammonia, 
Hartshorn, Weed-killer. 

Caution ! Lavage or emesis inadmis- 
sible. Chemical antidotes, 22, 23. De- 

mulcents, 8, 7, 10. Stimulants. 

Antimony Salts . — Tartar Emetic, But- 
ter of Antimony. 

General principles, especially stimu- 
lants and treatment for collapse. Cau- 
tion ! Avoid lavage after Butter of 
Antimony (see Acids). Emesis gener- 
ally occurs from action of poison ; give 
copious draughts of warm water. Chemi- 
cal antidote, 29. Demulcents, 7, 10. 

Arsenic Compounds . — White Arsenic, 
Weed Killers, some Vermin Killers, 
Sheep Dips, some Fly Papers. 

General principles, unless in poisoning 
by strongly alkaline weed killers, when 
lavage must be applied cautiously or not 
at all. Chemical antidote, 25. Demul- 
cents. 

Atropine, — Nightshade, Belladonna. 
Stramonium, Hyoscyamus. 

General principles, especially treat- 
ment. for respiratory failure. Chemical 
antidote, 29. Physiological antidote, 36. 

Jiarium Salts. 

General principles. Chemical anti- 
dote, 24. 

Camphor. — Camphorated Oil (Lin. 
Camph.). 

General principles. 

Cantharidcs. 

General principles. Caution ! Pro- 
ceed carefully if mouth or esophagus be 
blistered. Demulcents. 

Chloroform. 

General principles, especially fresh air, 
stimulation and artificial respiration. 
Physiological antidote, 30. 

Cocaine. 

General principles, with stimulants, 14, 
15, 12. Physiological antidote, 30. 

Copper . — Blue Vitriol, Verdigris. 

General principles. Chemical antjddte, 
19 (or Potassium Ferrocyanlde, 10 gri in 
2 oz. of water). Demulcent, 7, copi- 
ously. 

Difirftalfs.— -Foxglove. 

General principles.. Chemical anti- 
dote, 29. 

Gases . — Carbon Monoxide, Carbon 
oxide, Coal Gas, Sewer Gas, Acetyl^e, 
Chlorine, Nitrous Fumes. 
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General principles, particularly artifi- 
cial respiration and oxyp:en Inhalation. 

Hypnotics . — CThloral Hydrate, Chloral- 
amide, Sulphonal, Paraldehyde. 

General principles. Stimulants, parti- 
cularly 12. 

Iodine. 

General principles. Chemical antidote, 
21. Demulcents, copiously. 

Irritants, Vegetable. — Unidentified 
Plants, Violent Purfratives, Nicotine, To- 
bacco, Savin, Squill, 

General principles. Demulcent, 7, free- 
ly by stomach tube. 

Lead Salts. 

General principles. Chemical anti- 
dote, 24. 

Mercury Salts. — White Precipitate, 
Red precipitate. 

General principles. Demulcents, 10 
and 7, freely. 

Mineral Oils. — Benzoline, Paraffin, Pe- 
troleum. 

General principles. Demulcent, 8, 
freely, followed by free lavage with milk. 

Morphine. — Opium, Codeine, Syrup of 
Poppy, Soothing Syrups, Chlorodyne, 
Laudanum, Paregoric. 

General principle,s. Chemical anti- 
dote, 28, freely washing out after use. 
Physiological antidote, 81. Stimulants 
freely, but do not overdo rousing, forced 
movements and exposure. 

Phosphorus . — Rat Pastes. 

General principle.^. Chemical anti- 
dotes, 26, 27. Demulcents. Caution ! 

avoid oil. 

Ptomaines . — Stale Food, Canned Food. 

General principles, especially treat- 
ment for collapse. Chemical antidote, 29. 

Sfloer Salts. 

General principles. Chemical anti- 
dote, 55. 

Strychnine . — Vermin Killer. 

General principles. Chloroform by in- 
halation, emesis by apomorphine, or 
lavage as soon as patient is under in- 
fluence 'of chloroform. Chemical anti- 
dote, 29. Physiological antidote, 37 
or 32. 

Turpentine. — Polishing Fluids or 
Pastes. 

General principles. Lavage with milk. 

Zinc White Vitriol, Burnett’s 

Fluid, Soldering Fluid. 

Caution ! Lavage and emesis inadmis- 
sible except in poisoning with neutral zinc 
salts. Chemical antidote, 19. Demulcent, 
7, copiously. 

Medicinal and Fatal Doses of Poisons : 

Acetic Acidt Oiacioi.— Symptoms ; Cor- 
rosion, perforation, odor, abdmnimi pain. 
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collapse. Trea^ent : Not stomach pump : 
soap and water, lime, magnesia, milk, oil. 
thick gruel. Morphia against shock. 

Aconite, monkshood, wolfsbane, blue 
rocket. — Symptoms : Tingling and numb- 
nes.s, warmth at pit of stomach, paralyses 
from below up. Pulse and respiration 
depressed ; mind clear. Treatment : Stom- 
ach pump or emetic ; stimulants ; atropla, 
hypodermic. Keep warm and recumbent. 
Digitalis hypodermic ; amyl nitrite. Ar- 
tificial re.spiration. 

Alcohol, brandy. — Symptoms : Intoxi- 
cation. giddiness ; lips livid ; convulsions ; 
coma ; stupor. Treatment : Stomach 
pump or apomorphia hypodermic ; bat- 
tery, coffee, douche, amyl nitrite. 

Almonds, oil of bitter. See Hydrocy- 
anic Acid. 

Ammonia. — Symptoms: Burning pain 
in mouth, stomach and chest. Mem- 
branes swollen, red ; difficult breathing, 
bloody vomiting ; pul.se slow ; pallor, loss 
of voice. Treatment : Not .stomach pump. 
Vinegar, lemon juic^p : remulcent drinks : 
tracheotomy, inhalation of steam or 
chloroform ; morphia, hypodermic, for 
: hock. 

Antimony, Tartar Emetic. — Symp- 
toms : Metallic taste, vomiting, choking 
sen.^atlon ; pain in stomach, purging ; 
thirst, cramps, cold sweat ; head conges- 
tion, faintness ; • pul.se and breathing 
weak ; collapse. Treatment : Tannic or 
gallic acid; lea, coffee, demulcent drinks; 
stimulants ; morphia, hypodermic. 

Antipyrine, — AnMpyrlne, antifebrin, 
acetanilid and many other anti remedies 
which are tused for headaches and neural- 
gia are poisonous In large doses. They 
act chiefly by depressing the heart’s ac- 
tion. Besides emetics,* the treatment con- 
sists of the free administration of stimu- 
lants, such as aromatic spirits of ammo- 
nia, coffee, whisky, etc. 

Aquafortis. See Nitric Acid. 

Arsenic, Vermin Killers, etc. — ^Symp-* 
toms : Faintness, depression, burning 
pain ; vomiting, purging ; cramp, tight- 
ness in throat, thirst; pulse slow, breath 
painful, skin clammy ; collapse. Treat- 
ment ; Stomach pump, or apomorphia, 
hypodermic. Empty and wash the storm 
ach well. Dialys^ iron ; magnesia, castor 
oil. Stimulants : Mucilaginous drinks. 
Warmth. Morphia, hypodermic. 

Arum Maculatum, Cuckoo paint ; lords 
and ladies, cows and calves ; wake-robin. 
— Symptoms; Vomiting, purging^ con- 
vulsions ; pupils dilated ; coma ; temgue 
swells. Treatment : Emetic, castor oil, 
coffee. 

Atropine, Belladoima. BtsUa&mntk 
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Barium, Baryta. — Symptoms : Vomit- 
ing, pain in bowels, purging ; pulse and 
breathing distorted ; cramps, paralysis, 
giddiness. Treatment : Stomach pump 
or emetic ; sulphates ; warmth. Stimu- 
lants : Morphia, hypodermic. 

Belladonna, Deadly Nightshade. — ^ 
Symptoms ; Mouth, throat hot ; eyes 
sparkling, face flushed, pupils dilated ; 
delirium, staggering; rash (?). Treat- 
ment : Stomach pump or emetic. Stimu- 
lants ; Coffee ; pllocarp., hypodermic ; ar- 
tificial respiration. 

Benzol, Benzine. — Symptoms : Nar- 
cotic ; twitching, difficult breathing, 
head noises. Treatment : Stomach pump 
or emetic. Stimulants : Atropia, hypo- 
dermic ; douches, battery, artificial respi- 
ration. 

Brucine, See Strychnine. 

Calabar Bean. See Physosttipmine. 

Camphor. — Symptoms : Odor ; faint- 
ness, languor, delirium, convulsions, cold- 
ness ; pulse quick, breathing difficult. 
Treatment : Stomach pump or apomor- 
phia, hypodermic. Stimulants : Warmth ; 
douche. 

Cantharides, Spanish Fly. — Symp- 
toms ; Burning pain, throat and stom- 
ach ; diarrhea, salivation, albuminou.s 
urine ; high temperature, headache, quick 
pulse ; insensibility, convulsions. Treat- 
ment ; Stomach pump (?) or emetic; 
demulcent drinks, ng oil ; morphia ; 
baths ; linseed poultice. 

Carbolic Acid. — Symptoms : Burning 
pain in mouth and stomach ; mucous 
membrane, white, hardened ; skin, cold ; 
pupils, contracted ; urine, dark ; insensi- 
bility ; ooma ; collapse. Treatment : 
Stomach pump or emetic ; soda or sacch. 
lime ; white of egg ; castor oil ; stimu- 
lants ; warmth ; battery ; atropia, hypo- 
dermic ; nitric amyl ; bleeding. 

Carbonic Acid. See Main Alphabet in 
this chapter. • 

Caustic Potash or Soda. See Potash, 

Chloral. — Symptoms : Sleep ; loss of 
muscular power ; reflex action ; , sensibil- 
ity diminished ; stertorous breathing. 
Treatment ; Stomach pump or emetic ; 
warmth ; rousing ; coffee ; strychnine, 
hypodermic ; nitrid amyl ; artificial respi- 
ration. 

Chlorine. — Symptoms ; Tightness ; irri- 
tation, chest ; cough ; difficult breathing, 
swallowing. Treatment : Fresh air ; in- 
hale steam ; dilute ammonia ; sulphur ; 
hydrogen ; chloroform ; ether. 

Chloroform. — If swallowed : Stomach 
pump or emetic ; carbonate soda solution ; 
rousing ; mustard to the heart ; nitric 
amyl. If Inhaled; Fresh air; douche; 
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artificial respiration ; nitrite amyl ; bat- 
tery. 

Choke Damp. See Carbonic Acid. 

Coal Gas . — Symptoms : Giddine.ss ; in- 
sensibility ; difficult breathing ; asphyxia ; 
coma. Treatment : Mustard to the heart. 
Also as for carbonic acid. 

Cocaine. 

1. — Cocaine is the active principle of 
Erythroxylon Coca, and is a prompt poi- 
son in overdose. It is largely used by 
surgeons as a local anesthetic in small 
operations, especially on the eye and 
nose. It has the power of reducing tem- 
porarily the congestion and swelling of 
inflamed mucous membranes. For that 
reason it is often introduced into pow- 
ders and liquids which are to be sniffed 
up the nose for cold In the head or hay 
fever. These must be used with great 
care or else the cocaine habit will be 
formed, which is quite as serious as the 
opium habit. Acute poisoning may oc- 
cur, though rarely, when used In this 
way. 

In doses of four or five grains, taken 
Internally, it has caused poisonous symp- 
toms. These resemble closely those of 
opium poisoning, but the pupil of the eye 
is dilated instead of contracted and the 
respirations are not so diminished. The 
treatment is essentially the same as for 
opium poisoning, though the need for ar- 
tificial respiration Is not so great. 

2. — Equal parts of amyl nitrite and 
alcohol. M. et slg. ; Inhale the vapors 
thus produced. 

Cocctdus Indicus. See Picrotoxine. 

Colchicum, Meadow Saffron. — SyiAp- 
toms: Vomiting; purging; throat irrita- 
tion ; thirst ; sweat ; twitchlngs ; de- 
lirium. Treatment ; Stomach pump or 
emetic ; tannic, gallic acid ; demulcent 
drink ; stimulants ; morphia. 

Colocynth. — Symptoms : Vomiting ; 
purging ; cold ; weak pulse ; collapse. 
Treatment : Stomach pump or emetic ; 
camphor,, and similar to colchicum. 

Conine, Hemlock. — Symptoms : Stag- 
gering ; loss of muscular power ; sight ; 
difficult breathing, swallowing ; asphyxia. 
Treatment : Stomach . pump or emetic ; 
tannic, gallic acid ; warmth, artificial 
respiration; stimulants; att^la, hypo- 
dermic. 

Copper. — Symptoms : Colic, griping ; 
metaUic taste; vomiting, purging; thirst, 
sweating, coldness, giddiness, coma. 
Treatment: Stomach pump or emetic; 
demulcent drink ; morphia, hypodermic ; 
linseed potdtlce. 

Chromium, Chromates. 

Vomiting ; purging ; i»*aiimi^ • depression ; 


( IS y 




Accidents and 


(Poisons) 


suppression urine ; pupils dilated. Treat- 
ment : Stomach pump or emetic ; mag- 
nesia carbonate ; chalk ; gruel. 

Croton Oil. — Symptoms : Abdominal 
pain, purging, vomiting; cold skin, col- 
lapse. Treatment : Stomach pump or 
emetic ; camphor, stiipulants, morphia ; 
gruel ; linseed poultice. 

Curarine. — Symptoms : Paralysis of 
motors and respiration. Treatment : Ar- 
tificial respiration ; stimulants ; ligature 
and wash wound. ^ 

Cyanides. See Hydrocyanic Acid. 

Daturine. See Atropine. 

Digitalis (Foxglove). — Symptoms: Ab- 
dominal pain, purging, vomiting ; head- 
ache, small pulse, delirium, convulsions ; 
cold skin, sweat ; pupils dilated. Treat- 
ment : Stomach pump or emetic ; stimu- 
lants ; tannic acid ; keep patient lying. 

Ergot. — Symptoms : Tingling, cramps, 
vomiting, diarrhea. Treatment : Stom- 
ach pump or emetic ; tannic, gallic acid ; 
nitrate amyl ; stimulants ; keep warm, 
lying down. 

Ether. — Symptoms : Anesthetic action. 
Treatment : Artificial respiration ; fresh 
air ; douche, stimulants ; blows on chest 
if heart stops. 

Fly Powders. — Generally treatment for 
arsenic. 

Gas. See Coal Gas. 

Gelsemium. — Symptoms : Giddiness ; 
pain eyes and brows, double sight, weak- 
ness, suffocation, coma. Treatment : 
Stomach pump or emetic ; douche ; stimu- 
lants ; artificial respiration. 

Hydrochloric Acid, Muriatic acid ; spir- 
itif ; salts. — Symptoms : Burning pain, 
vomiting, thirst. Treatment : Not stom- 
ach pump (?) ; bicarbonate soda; mag- 
nesia, lime water, soap water, demulcent 
drlrdis ; morphia, hypodermic. 

Hydrocyanic Acid, Prussic acid. — 
Symptoms: Insensibility; pupil dilated, 
skin cold, sweating, difficult breathing.^ 
Treatment: Stomach pump or emetic; 
ammonia Inhaled ; stimulants ; atropla, 
hypodermic ; artificial respiration ; bat- 
tery. 

Hyoscyamlne. See Belladonna. 

Iodine. — ^^Symptoms : Stomach, throat 
pain, vomiting, purging, giddiness, faint- 
ness (starch test). Treatment : Stom- 
ach pump or emetic ; starch ; nitrite 
amyl; morphia. 

Jaborandi . — Same treatment as pilo- 
carpine ; stomach pump or emetic. 

Labyrnuin. — Symptoms : Purging, vom- 
iting, drowsiness^ convulsions. Treat- 
ment : l>k2che : stimulants; c<^ee. 

tjead. --^Symptoms : Metallic taste, 
thirst, colic, cramps, cold sweat, paraly- 
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sis. Treatment : Stomach pump or 
emetic ; sulphates ; iodide potassium ; 
morphia. 

Lemons, Salt of. See Oxalic Acid. 
Lobelia. — Symptoms : Vomiting, giddi- 
ness, tremors, convulsions, depression, col- 
lapse. Treatment : Stomach pump or 
emetic, tannic acid ; warmth ; stimulants ; 
keep lying down. 

Morphia. See Opium. 

Muscarine, Fly fungus, mushrooms. — 
Symptoms : Colic, purging, vomiting, ex- 
j citement, coma. Treatment : Stomach 
I pump or emetic; stimulants,- castor oil, 

, warmth ; atropia, hypodermic. 

Nicotine. See Tobacco. 

Nitrate of Potassium, Saltpeter. — 
Symptoms : Nausea, purging, vomiting, 
coldness, tremors, convulsions, paralysis, 
collapse. Treatment : Stomach pump or 
emetic ; demulcent drinks, stimulants, 
warmth, nitrite amyl ; atropia. hypoder- 
mic. 

Nitric Acid. — Symptoms : Corrosion, 
vomiting, abdominal pain ; difficult 
breathing. Treatment : Not stomach 
pump ; magnesia, lime water, gruel, oil ; 
morphia, hypodermic ,- tracheotomy. 

NitrO’benzol, Artificial Essence Al- 
monds. — Symptoms : Nausea, difficult 
breathing, drowsiness, stupidity ; coma. 
Treatment : Stomach pump or emetic ; 
stimulants ; douche ; artificial respira- 
tion ; battery ; atropia, hypodermic. 

Nitrous Oxide. — Symptoms : Anesthe- 
sia. Treatment : Fresh air, oxygen ; arti- 
ficial respiration. 

Opium. 

1. — ^This substance, or the numerous 
preparations such as morphine, etc., is 
one of the most frequent causes of poi- 
soning. A common mistake is that of 
confounding laudanum and paregoric. A 
teaspoonful of laudanum contains six 
grains of opium, but a teaspoonful of 
paregoric contains only one-quarter of a 
grain. 

Treatment. — \Yl'at is in the stomach 
must be taken out, to prevent further ab- 
sorption, and what is in the bloOd must 
be worked out, under proper guidance, by 
the processes of nature constantly en- 
gaged with such products. The patient 
must be kept warm by blankets amt rhbt- 
water bottles, care being taken that dtie 
latter do not blister him. An active 
emetic, like ground mustard, must be 
given at once, remembering that trouble 
may be found in getting it to act becjuise 
of the diminished sensibility to Its pres- 
ence from the local stupefying aeti^ of 
tbe opium upoii the mucou^ membrane 
of the stomach. The action of the ihuB- 
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lard should be asvsisted by tickling the 
inside of the throat with the finger or a 
feather. 

2. — ^Symptoms : Intoxication ; sleep ; 
pupils contract ; respiration and pulse 
slow, depressed. Treatment : Stomach 
pump or emetic ; rouse ; inhale ammonia ; 
douche ; battery ; atropia, hypodermic ; 
nitric amyl ; artificial respiration. 

Oxalic Acid. — Symptoms : Vomiting, 
purging, cramps. Treatment : Chalk, 
sacch. lime ; purgatives ; no potash, soda 
or ammonia. 

Ph osphorjis ( ma tches ) . — Symptoms : 
Odor ; vomiting ; purple spots ; delirium. 
Treatment : Emetic ; French oil of tur- 
pentine ; copper sulphate ; purgative. 

Physostifjmine, Calabar bean. — Symp- 
toms ; Faintness, prostration, twitching, 
giddiness ; no delirium. Treatment : 
Stomach pump or emetic, stimulants ; ar- 
tificial respiration ; atropia, hypodermic ; 
chloral ; strychnia, hypodermic. 

Picrotoxine, — Symptoms : Vori* iting, 
weakness, sleep, eruption. Treatment : 
Stomach pump, chloral, potassium bro- 
mide. 

Pilocarpine, — Symptoms : Sweating, 
salivation, headache, quick pulse. Treat- 
ment : Atropia, hypodermic, or bella- 
donna by mouth. 

Potash, — Symptoms : Caustic taste, 
corrosion, painful purging, skin cold. 
Treatment : Not stomach pump ; vinegar, 
lemon juice, oil, demulcent drink. 

Prussic Acid. See Hydrocyanic Acid.— 
Stomach pump or emetic. 

Resorcin. — Symptoms : Prickling of 
the skin; giddiness, sweating, insensibil- 
ity, white lips, dry tongue. Treatment : 
Albumen, soda, sacch. lime ; stimulants ; 
warmth, battery, nitrate amyl ; atropia, 
hopodermlc. 

Savin.^^ymptoms : Vomiting, painful 
purging, coma, convulsions. Treatment : 
Emetic, linseed poultice, purgative ; mor- 
phia, hypodermic. 

Soda. See Potash. 

Soothing Sirup. See OiHum. 

Stramonium^ Thorn apple. — Symp- 
toms : Pupils dilated, delirium, rash on 
skin, paralysis, coma. Treatment : Stom- 
ach pump or .emetic ; coffee, stimulants ; 
pilocarp., hypodermic ; artificial respira- 
tion ; mustard douche to limbs. 

Strychnine. — Symptoms : Convulsions. 
Treatment: Stomach pump or emetic; 
potassium bromide ; anemi ; charchl ; ni- 
trite amyi; curare; artificial respiration. 

Tartaric Acid. See Acids. — Symptoms : 
Convulsions. Treatment 4 Alkalies (pot- 
ash and iioda) and ammonia, not suitable. 
Use' lime, castdr dU. 


(Ring, To Remove) 


Tobacco. — Symptoms : Vomiting, dim 
vision, weak pulse and cold skin. Treat- 
ment : Stomach pump or emetic ; stimu- 
Jant, strychnia, hypodermic ; tannic acid ; 
hot application to skin ; keep patient 
lying down. 

Turpentine. — Symptoms : Intoxication, 
coma, collapse, pupils contracted. Treat- 
ment : stomach pump or emetic ; apomor- 
phia if necessary ; magnesia, sulphur ; de- 
mulcent drink. 

i Veratrine. — Symptoms : Thirst, vomit- 
ing. painful diarrhea, headache, weak 
pulse. Treatment : Stomach pump or 
emetic ; coffee, stimulants ; warm applica- 
tion ; keep patient lying down. 

Zinc. — Symptoms : Painful vomiting, 
C4uick pulse and breathing, paralysis, 
coma. Treatment : Potassium or sodium 
carbonate ; tannic or gallic acid ; milk, 
eggs ; morphia, hypodermic. 

Ring, How to Remove. 

When a ring is fixed on the finger from 
the swelling of the skin or joint, rub the 
finger with soap and cold water, and it 
will then generally admit of its removal. 
If this fails, take a strong thread or piece 
of fine twine, and, beginning at the end 
of the finger, wind it regularly around 
and around it, with the coils close to- 
gether, till the ring Is reached ; then slip 
the end through the ring from the side 
next the end of the finger, and begin to 
unwind the string, which, as it progresses, 
carries the ring with it. Sometimes, how- 
ever, when the finger is very much 
swollen, and when the ring is deeply em- 
bedded, even this plan will not succeed, 
and the only resource is to cut through 
the ring with a pair of cutting pliers, 
first slipping under it a thin piece of 
metal or cardboaixi to protect the skin 
from injury. 

Sewer Gas. 

Symptoms : Livid lips, conjunctlvae in- 
jected, pupils dilated, insensibe, ^ tonic 
convulsions, high temperature. 'Treat- 
ment : Fresh air, artificial respiration, 
ammonia. Coffee. Hot and cold douche. 

Shock 

Mild forms of shock, or collapse, as 
they are sometimes called, are often, by 
the non-professional, confounded lyith 
fainting ( ^ncope) , and an ordinal^ at- 
tack of fainting is analogous to shock. 
The symptoms of tho two vary rather in 
degree and duration than in kind, In 
I certain extreme , cas^ where la and- 
den and powerW emotiohp^r a blow in 
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the pit of the stomach, life may be de- 
stroyed without leaving any sign. This Is 
called “death from shock.” There is pal- 
lor of the whole surface of the skin, the 
lips are bloodless and pale, the eyes lop 
their luster, and the eyeball is usually 
partially covered by the drooping upper 
lid. The skin is covered with a cold, 
clammy moisture, the temperature is low, 
and perhaps the person shivers. The 
mind is bewildered, the patient often In- 
sensible. ^^en and serious injuries, 
particularly w extensive, cause shock, as 
does a powerful current of electricity. 
The loss of blood produces or aggravates 
shock. Hence a slight Injury with much 
loss of blood may be attended with 
more shock than a comparatively more 
severe Injury without the loss of blood. 
A weak system is more easily affected by 
shock than a strong system. As a person 
grows older, there is less power available 
to meet injuries, therefore the aged are 
slow to rally from the effects of shock. 

Treatment. — First place the patient flat 
of his back, with the head low. This is 
an important point. The vital powers 
being depressed, stimulants are required. 
The aromatic character of brandy enables 
it to be retained by the stomach when 
whisky and other forms of alcohol are 
rejected. A teaspoonful on cracked ice 
every minute, until six or eight have l)een 
taken, is the best way to give it. If the 
temperature of the body is raised by it, 
and there seems a revival of the action 
of the heart, enough brandy has been 
given. Twenty drops of aromatic spirits 
of ammonia in a teaspoonful of water 
may be given every two minutes, until 
four or five doses have been taken. Ap- 
plications of heat to the extremitie «5 and 
“pit of the stomach” are very useful, in 
tne shape of flannels wrung out in hot 
water, or bottles of hot water properly 
wrapped up. Mustard plasters may be 
used, but they are so inferior to heat for 
the purpose, if that can be applied, and 
BO apt to blister, thereby making it im- 
possible to use anything else on the sur- 
face, that some reluctance is felt in ad- 
vising them. 

Nausea and vomiting are often pre^nt 
in shock, and can best be allayed by get- 
ting the patient to swallow small chips 
of ice whole. Ice can be chipped easily 
by standing the piece of ice with the 
grain upright and splitting off a thin 
edge with the point of a pin. 

Ammonia (smelling salts V applied to 
the nostrils is often useful, and cologne, 
on a handkerchief, is frequently pungent 
enough lo be of service in the same way. 


(Shake Bite) 


Snake Bite. 

1. — Treatment: Cauterization and liga- 
ture. Stimulants : Permanganate, liquor 
potassae ; artificial respiration ; ammonia 
Injection. 

2. — Dr. Corislano d’Utra, of Brazil, 
says that persons suffering with snake 
bite may be cured in all cases by taking 
three doses, two hours apart, of 30 grains 
of calomel in an ounce of lemon juice. 
He further declares that whoever will 
carry about his person a bag containing 
from 75 to 300 grains of eorposive subli- 
mate need have no fear of serpents. 
They will flee from him, and, if by chance 
he is bitten, the bite will be harmless ! 

3. — Dr. B. M. Ricketts (Cincin. Lane.- 
Clinic, Vol. XLT, No. 9, 1898) is author- 
ity for the following : The copperhead, 
coral-snake and rattlesnake are the only 
serpeifts in the United States which pos- 
sess fangs at the base of which is a sac 
containing poisonous fluid. The result of 
inoculation depends upon the dose and 
the size of the human being or animal. 
Most of the authentic cases of death of 
these serpents have been among children. 
No authentic record of death, as the re- 
sult of the bite of any of these snakes, 
has been found in the adult man by him- 
self. If death does not result within a 
few hours it is not the venom, but other 
agencies that produce it. The bite of the 
cobra is not so deadly as is generally 
supposed. Overstimulation from alcohol 
and other agencies is oftener the cause 
of death than virus inoculation. The ef- 
fect upon the body is more severe if the 
virus is Injected into blood vessels. There 
seems to be no subject which is sur- 
rounded by so much uncertainty and ex- 
aggeration. 

The treatment is general and local. 
Strychnine nitrate hypodermically every 
twenty minutes until its physiological ef- 
fects are produced, or until coma is over- 
come. Alcohol, digitalis, atropine and 
nitroglycerine are all more or less bene- 
ficial. 

Locally pie writer advises the use of 
a 1 per cent, solution of chromic acid ; 
chloride of gold or permanganate of po- 
tassium may be substituted for chromic 
acid. Among other drugs he believes 
jaborandi, administered internally, to be 
of undoubtful benefit. Massage of the 
swollen parts and lavage of the stomach 
aid greatly In combating the poisoning. 

Sprains. 

These are due to the stretching and 
tearing of the ligaments around a Joint, 
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and are accompanied by great pain and 
swelling. Hot-water applications are the 
best to relieve the pain and reduce the 
swelling. The joint should be kept abso- 
lutely at rest. The best way to secure 
this is to strap the joint for some distance 
above and below with adhesive plaster, 
layer upon .layer. Any weak spot which 
develops in the dressing can be easily re- 
inforced by an extra layer or two. Care 
should be taken that the strapping is not 
so tight as to interfere with the circula- 
tion of the blood. This can be determined 
by noting whether the part below the 
strapping remains warm. If it becomes 
cold *and remains so, the strapping is 
probably too tight and should be promptly 
removed. After all, sprains are very un- 
satisfactory to treat. Not infrequently 
they take a longer time to heal than a 
fracture, and the joint is • usually left 
weakened. 

Suffocation. 

There are several gases which, when in- 
haled, are followed by symptoms of as- 
phyxia. The condition is very similar to 
drowning, for these gases are not able to 
purify the blood by giving oxygen to it. 
Some of them, besides, are directly poi- 
sonous. (See cause of suffocation.) 

Sunstroke. 

Heat exhaustion differs from heatstroke 
in that the condition is one of very great 
depression, with a rapid, feeble pulse and 
heart action and a cold, moist skin and 
body temperature, instead of a hot skin 
with high fever. The treatment required 
is radically different from that employed 
in sunstroke. Take the person at once 
to a cool, shady, quiet place and give him 
plenty of fresh air and loosen the cloth- 
ing around the neck. Send for a doctor 
on the first appearance of the symptoms. 

Heat Exhaustion . — If tlie skin is cold 
and clammy, the case Is one of heat ex-* 
haustioh and must be treated accordingly. 
Do not apply cold to the surface, but ap- 
ply heat by means of hot-water bottles or 
hot flannels and by rubbing *the limbs. 
Give a tablespoonful of whisky or brandy 
in hot water or a teaspoonful of aromatic 
spirits of ammonia in water, or give 
strong tea or coffee. The object is to re- 
lieve the depression. 

Sunstroke or Heatstroke.-— On the con- 
trary, for sunstroke or heatstroke, loosen 
the clothing around the neck and carry 
the patient to a cool place. If the skin 
Is hot and the person seems feverish, cold 
applications are necessary. 

If there Is a bathtub at hand, fill it 
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with cold water ; put ice in the water If 
you can get it. Place the patient In the 
tub, all except the head, over which an 
ice cap should be placed. To make this, 
mash a piece of ice in a towel. Keep the 
patient in the tub for fifteen minutes and 
then put him in bed, between blankets, 
without drying him. If in fifteen min- 
utes he shows no signs, or very feeble 
ones, of returning consciousness, jeplace 
him in the bath and treat him as before. 

if there is no bathtub at ha||^, take off 
his clothes, wrap him in a and keep 

this wet with cold water. If this can- 
not be done sponge head, neck, chest or 
other parts of the body with cold water, 
and if ice can be had, use this freely by 
rubbing over the chest and applying to 
the head and armpits. Repeat the baths 
at intervals of fifteen minutes until the 
patient stays conscious and the body re- 
mains cool. 

If natural breathing does not return, 
pei’form artificial respiration, Sylvester’s 
^method. If ice cannot be obtained, wet 
“^towels with cold water and wrap the 
head in them, changing them frequently. 
The treatment is, in brief, to use any 
means to reduce the temperature of the 
body by applying cold externally. 

Continue such treatment until the tem- 
perature of the skin is reduced. If the 
patient improves, but the symptoms of 
fever recur, renew the cold applications 
as before. If the patient is able to swal- 
low, frequent drinks of cold water may 
be given him, but do not give any whisky 
or other alcoholic stimulants. Take care 
that the patient does not become stupid 
and his body hot again. If this happens, 
repeat the same -methods. Medicines do 
not seem to be of much avail. 

Throat, Foreign Bodies in. 

In case an article of food, or other 
substance, gets into the back of the mouth 
and cannot be swallowed, it should be 
dragged out with the aid of a hairpin 
straightened and bent at the extremity. 
If the body is firm in character, a pair of 
scissors, separated at the rivet and one 
blade held by the patient, will furnish a 
loop with which it may be extracted. 

Toothache. 

This is sometimes neuralgic and some- 
times due to decay. Hteat appliei^ to the 
face outside, and a h.eated half ot a fig 
held inside, of ten relieve the former khid, 
and sometimes afford temi^rary 
the latter kind. If the eaVity be 
cleansed out with a bi^bomephnt: and 
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filled with cotton steeped in evaporated 
laudanum much comfort will be found. 

Wasp and Bee Stings. 

Carbolic acid in crystals, 1 dram ; 
glycerine, 4 drams ; distilled water, 1 
dram. Dissolve the acid by the aid of 
a little heat. Two or three drops of the 
preparation should be placed on a little 
cotton wool, which, if possible, should be 
tied over the wound, so keeping the air 
away. (Uare should always be taken to 
see. that the sting is not left in the flesh. 
That of the bee almost always is and 
keeps on Injecting its poison. 

Other remedies are a solution of am- 
monia and bicarbonate of soda made into 
a paste with water and vinegar. 

Wounds. 

For systematic study wounds may be 
classed according to their direction, or 
depth, or locality, but for our purpose 
they may be arranged after the mode of 
their infliction: (1) Incised wounds, as 
cuts or incisions, including the wounds 
where portions of the body are clearly 
cut off ; (2) punctured wounds, as stabs, 
pricks or punctures ; (3) contused— 

wounds, which are those combined with 
bruising or crushing of the divided por- 
tions ; (4) lacerated wounds, where the 
separation of tissue is effected by or com- 
bined with the tearing of them ; (5) poi- 
soned wounds, including all wounds into 
which any poison, venom or virus is in- 
jected. 

Any of these wounds may be attended 
with excessive hemorrhage or pain or the 
presence of dead or foreign matter. As 
all wounds tend to present several com- 
mon features, a few words will be said 
about these before describing the distinc- 
tive characteristics of each. 

The first is hemorrhage (bleeding). 
This depends, as to quantity, upon sev- 
eral conditions, the chief of which is the j 
size of the blood-vessels divided and to 
some extent upon the manner in which it 
has been done. A vessel divided with a 
sharp instrument presents a more favor- 
able outlet for the escape of blood than 
one that has been divided with a blunt 
or serrated instrument or one that has i 
been torn across. Except in the first j 
named, the 'minute fringes .or roughness 
necessarily left around the edges of the 
vessel at the point of division retard the 
escape of blood and furnish points uik>n I 
whidi deposits of blood, in the shape of 
clots, can take place. Hence, all other 
things being equal, an incised wound is 
usually attended with more hemorrhage 
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than a contused or lacerated wound. 

The bleeding may be simply an oozing 
from the smallest blood-vessels, called the 
capillaries. This form of bleeding is not 
of much consequence and can easily be 
checked. 

The bleeding may be from a vein and is 
then called venous. The veins are the 
largest vessels which carry the blood back 
to the heart. The blood from them is 
purple and flows evenly, without any 
force. 

The bleeding may be from an artery 
and Is then called arterial. The arteries 
are large distributing vessels which carry 
the blood from the heart to the extremi- 
ties. The blood from them is bright red 
and flows in pulsations or jets with some 
force.' This is the most dangerous form 
of bleeding and the hardest to control. 

While we are not able sometimes to 
ascertain the kind of hemorrhage from 
a given wound, we should always try to 
determine it, for there may be consider- 
able difference in the treatment. 

There is always some pain present in 
a wound, and this varies largely with the 
location and extent of the injury. Often 
it is not nearly so much as we expect to 
find. 

In wounds of large size there is some 
shock, and when the wound is very ex- 
tensive and crushing the state of shock 
may be profound, even to unconscious- 
ness. In some people the mere sight of 
blood may be enough to cause fainting. 
This, of course, is very different from 
shock and much easier to treat. 

Nature stops bleeding by causing the 
blood to coagulate in little clots, which 
plug up the open mouths of the divided 
blood-vessels and prevent the further flow 
of blood. The smaller the blood-vessel 
and the more sluggish the current of 
blood therein, the more quickly this is 
done. Therefore this coagulation occurs 
first in the capillaries, next in the veins 
and last of all in the arteries. All that 
we can do is to aid nature In this by 
making the current of blood flow more 
slowly or by making the mouths of 
vessels smaller. 

If the wound is small and the bleeding 
mostly capillary oozing, the part should 
be elevated, and firm pressure applied di- 
rectly to the wound, preferably through 
a clean wet cloth. A few minutes of this 
will usually be sufficient. If this does not 
suffice, we can try again, or we can apply 
water just as hot as can be borne with- 
out scalding, or we can apply pressure 
with a piece of Ice wrapped In a clean 
handkerchief or a thin cloth, Heat and 
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cold contract the blood-vessels and pres- 
sure not only does this, but retards the 
current of blood. 

If the bleeding is from a small vein, 
the above treatment will usually suffice. 
If the vein is larger, the pressure may 
have to be applied for some time. To 
do this roll up a handkerchief or clean 
cloth into a small, hard wad, wet it thor- 
oughly and then bind it firmly over the 
wound by means of another handkerchief 
or a strip of cloth. It may have to be 
kept on for some hours before the clots 
in the vessels are strong enough. The 
pressure should be sufficient to check the 
bleeding entirely. If the bleeding is from 
a small artery, the above measures will 
often be enough, but if the artery is of 
any size these alone will not do. 

If the wound is evidently not severe, 
and the bleeding moderate, take time to 
move the patient to a quiet, comfortable 
place (if not already in such a one) and 
then attend to the bleeding. 

If the wound is a severe one and the 
hemorrhage free, act at once, and remem- 
ber that the first and most easily applied 
means of stopping bleeding Is direct pres- 
sure in the wound, and that the best and 
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easiest tools to use are those which you 
always have with you — namely, your own 
finpers. 

Put your finger or fingers on the bleed- 
ing point in the wound, and press firmly, 
and keep them there until ^u or some 
one else gets ready to do something fur- 
ther in the care of the case. You are 
stronger than the heart, and so long as 
you press on the open end of a blood-ves- 
sel, the heart cannot pump blood out 
of it. 

We should try to be as clean as pos- 
sible in all our handling of wounds, and 
therefore if you have time to do so, and 
if, for instance, you are in or near a 
drug store, where you can get aseptic 
gauze, put some of it over your fingers 
before putting them into the wound ; or, 
if you cannot get ^uze, but have a clean, 
unused handkerchief, use that ; but if 
you have nothing clean at hand, use your 
fingers as they are and stop the bleeding. 

\ If the bleeding is moderate and you can 
! get some gauze, as mentioned above, do 
not put your finger into the open wound 
at all, but pack the gauze in tightly and 
then press firmly on the gauze or put a 
-^bandage tightly over it and the wound. 
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ture, Washington, D. C. Any reasonable questions will be answered free of charge. 


MISCELLANEOUS FORMULAS. 
Apples. 

The utilization of the poorer grades of 
fruit is frequently an important matter 
to the grower. That portion of a crop 
which is of too low grade to market in 
the ordinary way can often be made to 
pay a large part, at least, of the expense 
of maintaining the orchard or fruit plan- 
tation if it is converted into some other 
form or handled in some way other than 
that practiced with the better grades. In 
some of the apple-growing districts the 
evaporating industry has kept pace with 
the planting of orchards and has become 
an important factor in the utilization of 
the fruit which Is unfit or would prove 
unprofitable for marketing in the fresh 
state. 

Farmers* Bulletin 291, Issued by the* 
United States Department of Agriculture, 
entitled “ Evaporation of Apples,** by H. 
P. Gould, gives very valuable information 
on thifi. subject. 

Birdlime. 

Boil the middle bark of the holly, gath- 
ered In June or July, for 6 or 8 hours In 
water, until it becomes tender ; then drain 
off the water and place it In a pit under 
ground, in layers with fern, and surround 
it with stones. Leave it to ferment for 
two or three weeka, until it forms a sort 
of mucilage, which must be pounded in a 
mortar into a mass and well rubbed be; 
tween the hands in running water until 
all the refuse is worked out; then place 
it In an earthen vessel and leave it for 
four or IlYe cteys to ferment and purify 
itself. Remarks ; Birdlime may also be 
made from mistletoe berries, the^ bark of 


the wayfaring tree and other vegetables 
by a similar process. Should any of it 
stick to the hands, it may be removed by 
means of a little oil of lemon bottoms or 
turpentine. Use. To rub over twigs to 
catch bird.s or small animals. It Is said 
to be dlscutient when applied externally. 

Branding Stock, Ink for. 

Shellac, 2 oz. ; borax, 2 oz. ; gum ara- 
ble, 25 oz. ; water, 25 oz. ; lampblack, 
sufficient. Boil the borax and shellac In 
the water until dissolved. Remove the 
mixture from the fire and, when cool, add 
the gum arable and sufficient water to 
make 25 ounces. Then add enough lamp- 
black to bring the whole to a proper con- 
sistency. For red ink use Venetian red 
instead of lampblack, for blue use ultra- 
marine. 

Grafting Wa.x. 

1. — T. Tidmarsh recommends in The 
Gardeners' Chronicle the following mix- 
ture : Beeswax, 1 part ; rosin, 3 parts. 
Melt together. For use, remelt in a glue 
pbt, the water Jacket of which will retain 
it in a workable consistency for a consid- 
erable time and also prevent it from being 
overheated to a point dangerous ta the 
scions. For hot climates the proportion 
of rosin should be Increased to 4 to 1 of 
wax. 

t. — ^Yellow wax, 6 parts ; rosin, 10 
parts; turpentine, 30 parts; lard oll^ 1' 
part. 

3. — Black pitch, 10 parts; white pitch, 
10 parts ; Burgundy pitch, 10 parts ; 
rosin, 10 parts ; fatty varni^, 4 parts ; 
red lead, 4 parts; alcohol, 8 p^rls. Put 
the varnish and the red oxide of lead in a 
glazed earthenware vessel of sufficient 
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to avoid accidents from bubbling over, 
mix them well and then add the rosin 
broken into small pieces. Melt them over 
a very gentle fire and stir continually. 
When fusion is complete, remove from the 
fire and add the alcohol little by little, 
with constant stirring. When all the al-^ 
cohol is incorporated pour the product 
into well tinned boxes and seal for preser- 
vation until wanted for use, 

4. — Melt slowly 500 parts by weight of 
Burgundy rosin ; remove from the fire and 
stir in 70 to 80 parts of 90 per cent, alco- 
hol. Keep in wide-necked glass vessels 
or tin cans. 

5. — 10 parts of rosin, 1 of turpentine, 4 
of alcohol. Stir in the alcohol last. 

6. — 35 parts of rosin, 25 of yellow wax, 

15 to 20 of alcohol. 

7. Clay tempered with water, to which 
a little linseed oil is sometimes added. 
Used to cover the joint formed by the 
scion and stock* in grafting. 

8. — Tree Wax, Liquid. — The Phamia- 
ceutische Centralhalle gives the following 
formula for tree waxes that remain liquid 
in the cold : 1 — Pine rosin, 70 parts ; yel- 
low ceresin, 7 parts ; wood alcohol, 35-40 
parts. Melt together the rosin and ceresin 
and add the alcohol with proper precau- 
tions. 2 — Rosin, 60 parts ; yellow wax, 

8 parts ; hard paraffin, 8 parts ; Venice 
turpentine, 5 parts ; wood alcohol, 40 
parts. Mix as above directed. 

Hay. 

Two hundred and seventy cubic feet of 
new meadow hay and 216 to 243 feet from 
large or red stacks will weigh a ton ; 297 
to 324 cubic feet of dry clover will weigh 
a ton. 

Haystacks, Covering ItMr. 

Take any coarse fabric, steep It for a 
few hours in a strong aqueous solution t>f 
alum, dry and coat the upper surface with 
a thin covering of tar. 

Labels, to Preserve. 

1. — Wooden. — ^The following method of 
preserving wooden labels that are to be 
used on trees or in exposed places is 
recommended : Thoroughly soak the pieces 
of wood in a strong solution of sulphate of 
iron ; then lay them, after they are dry, 
in lime water. This causes the formation 
of sulphate of lime, a very insoluble salt, 
in the wood. The rapid destruction of the 
labels by the weather is thus prevented. 
Bast, mats, twine and other substances 
used in tying or covering up trees and 
plants, When treated in the same mann^, 
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are similarly preserved. At a meeting of 
a horticultural society in Berlin wooden 
labels thus treated were shown which had 
been constantly exposed to the weather 
during two years without being affected 
thereby. 

2. — Zinc. — For zinc plates use with 
quill pens only. 

a. — Dissolve muriate of ammonia and 
crude .sal ammoniac in strong vinegar. 

b. — For large labels, dip your pen in 
concentrated sulphuric acid and write on 
the zinc, previously greased ; a sharp point 
of copper wire is better than the pen ; 
quench in water ; wash thoroughly from 
fluid when your writing is plain enough. 

c. — Dissolve about 75 cents’ worth of 
chloride of platinum in hot distilled water, 
adding a very few drops of aqua regia. 
The liquid should be of a pale amber 
color ; enough for hundreds oT labels. 

d. — Common lead pencil on zinc labels 
is almost indelible and becomes more dis- 
tinct with age. 

e. — Chloride of platinum solution, and 
better, sulphate of copper, may be used, 
and are perhaps somewhat more distinct. 

Mushrooms. 

Use an old bureau or chest of drawers 
as a cultivating bed. Fill the drawers to 
the depth of six or eight inches with an 
intimate mixture of good, rich soil and 
old, dry horse or cow dung in equal parts. 
Procure some fresh mushroom spawn (the 
French is the best) and insert it at vari- 
ous points on the surface of the soil. 
Sprinkle (not too heavily) the surface, 
and the beds are ready. If the drawers 
close tightly in front, the back of the 
stand should be removed and a curtain 
tacked up in such a manner as to shut 
out the light. The mushrooms will begin 
to show themselves plentifully In a few 
days, but it will be a fortnight before any 
fit to eat can be gathered. The bed will 
last, with an occasional watering, fpr 
many months and. furnish almost daily a 
good mess of champignons. 

Potatoes In Cellars and Pits, to Prevent 

from Rotting. 

On the ground on which the tubers are 
to be piled spread a thin layer of un- 
slaked, ilnely pulverized lime, then a layer 
of potatoes six inches deep, then lime 
again, and so on. The tub^s thus treated 
remain free from disease and wh^ rot- 
ting has already commence It is stopped. 

Trees. 

Coating for Amputated and 

dhiiiolved in idco- 
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hoi, forms an excellent coating for ampu- 
tated branches and for wounds of fruit 
trees, making a water-proof artificial skin, 
under which the wood grows until the 
wound is healed. 

2. — The following cement is used to pro- 
tect injured trees : 2 parts of yellow 
ocher; wood ashes (sifted), 1 part; white 
lead, 10 parts ; Venice turpentine, 2 parts ; 
linseed oil, q. s. to mix. 


BUTTER 

Classification. 

Butter Making, 

Coloring Butter. 

Deterioration of Butter. 

Preserving Butter. 

Butter Making. 

The following directions for butter 
making are obtained from Farmers' Bul- 
letin 241, entitled “ Butter Making on 
the Farm,” by E. H. Webster, M. S. 

It is needless to say that all the milk 
utensils should be kept scrupulou.sly 
clean. There should be no hidden places 
in milk vessels. Wooden vessels should 
not be tolerated under any condition for 
holding milk, for it is impossible to keep 
them clean. A little ordinary sal soda 
and a little borax is a cheap and effective 
cleansing agent. A brush should be used 
in preference to a cloth. The ftnal rins- 
ing of dairy vessels should be in boiling 
hot water. The milk should not be al- . 
lowed to stand in a barn after it is 
drawn, as it readily absorbs odors. It 
should not be placed in a cellar or cave 
where there are decaying vegetables or 
fruits, as it will quickly absorb the odors 
from them. Full instructions for using 
the milk separator will be found in the 
pamphlet to which we refer. Detailed 
information relative to the operation of 
separators comes with each machine. 

Up to the time of ripening the cream 
the daii^man has been trying to keep it 
as free as possible from bacteria and to 
check the growth of all that may get into 
it, but from this point on the work will 
be quite different. Cream prepared with 
the aid of a separator should be per- 
fectly sweet, and if cooled properly will 
remain so for a number of hours, and in 
fact it can be preserved for four or five 
days If kept at a temperature of 50®F. 
!t may bo churned in this condition and 
the quali^ of the butter made that is in 
demand in a limited way, but, practically 
speakings all butter used Ip this country 
is dHurned ftbm sour cream.. Sweet 
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cream butter to most users tastes flat and 
insipid. 

The trouble with ordinary souring is 
that it may not be the desirable kind. It 
must be handled in such a way that de- 
sirable flavors will be developed and the 
undesirable ones kept in check. This can 
only be accomplished with a perfectly 
sweet cream and afterward controlling 
the souring process. This control Is se- 
cured by introducing into the cream what 
is known as a “starter,” which is nothing 
more nor 'less than nicely soured milk 
either whole or skimmed. It will contain 
those varieties of. bacteria which will de- 
velop the flavors wanted and not those 
which cause putrefaction, gassy fermenta- 
tion and similar undesirable changes. To 
secure a starter containing suitable bac- 
teria the dairyman has simply to set 
away a portion of skim milk as it comes 
from the separator. If the milk is kept 
at a temperature of 70 to 80oF. It should 
sour within twenty-four hours and form a 
solid curd. A test of this curd shows 
whether or not the dairyman has kept his 
milk clean. If the taste is found pleasant 
and mildly acid, and the curd readily 
breaks when poured from one vessel to 
another, he has a good starter. On the 
other hand, if the curd Is stringy and 
will not break with a square, sharp cleav- 
age. but seems to be granular, or if a 
clear whey is found on the surface, it 
shows that bacteria of a harmful species 
are pre.sent. If the souring continues too 
long too much acid is formed, the starter 
becomes sharp and unfit for use. A glass 
Jar Is the best vessel in which to make a 
starter, as the glass is easily cleaned and 
the butter maker can see what action is 
taking place while the milk is souring. 

If there are gas-producing germs in the 
milk little bubbles will form in the bot- 
tom and along the sides of the jar. If 
^hese are formed the starter should not 
be used as the effect will not be good. 

If one is churning every day, about 1 
to 1% gal. of starter to 10 gal. of cream 
is the right proportion. If the cream is 
cooled to about 60®F. it will require 
more starter than if it is set at 70»F. 
If the cream is not to be churned every 
day, but must be held from two to four 
days before enough is secured for churn- 
ing, a small amount of starter may be 
added to the first batch of cream or thb 
cream may be held sweet from two to 
four milkings and the starter added in a 
larger quantity. 

Whole milk can be used for a staler 
instead of skim milk, but it is consider^ 
better to use the latter. The surface o# 
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the starter should be skimmed off for one- 
half inch in depth and thrown away. 
This is to prevent the possibility of dust 
and the formation of colonies of undesir- 
able bacteria. There are various types of 
churns, the barrel churn being one of the 
best. In this form of churn the concus- 
sion of the cream necessary to do the 
churning is secured by the falling of the 
cream as the churn is revolved. The 
faster it is revolved the greater the num- 
ber of concussions per minute will be 
secured. If the churn is whirled too fast 
the centrifugal force created holds the 
cream from falling so that no churning 
takes place. Wooden churns should be 
kept scrupulously clean. 

The process of churning is the gather- 
ing into a mass the butter fats of the 
cream. Butter fat exists in the cream in 
minute globules, each independent of the 
others, and any agitation tends to bring 
them together, the force of the impact 
causing them to adhere to each other. As 
the agitation is continued these small par- 
ticles of butter grow larger by the addi- 
tion of other particles until a stage is 
reached where they become visible to the 
eye, and if the churning is continued a 
sufficient length of time all will be united 
in one lump of butter in the churn. If 
the cream is quite warm the butter will 
come very quickly ; if it is too cold the 
churning may be prolonged for a con- 
siderable period. It is usually considered 
that about 30 to 35 miniUes’ churning 
should bring the butter. This time will 
be varied somewhat according to the tem- 
perature of the different seasons. It is 
necessary in hot weather to churn at a 
temperature as low as 50 or 55 ^F., while 
in the winter months, when the cows are 
on dry feed and the weather is cold, it is 
often necessary to raise the churning tem- 
perature to 60 or 65®. It is important to 
know at just what point to stop churning. 
The butter granules should be the size of 
beans or grains of corn, possibly a little 
larger. The churning is then stopped and 
the buttermilk allowed to drain. After 
the buttermilk is well drained from the 
butter granules an amount of water about 
equal in volume and of the same tem- 
perature as the buttermilk should be 
added and the churn given four or five 
revolutions slowly, so that the water will 
come in contact with every particle of 
butter and wash out the remaining but- 
termilk. As soon as the wash water is 
drained from the butter granules salt 
should be added, depending upon the de- 
mands of the consumer. Usually one 
ounce of salt for eadh pound of butter is 
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all that will be required. In the ordinary 
barrel churn the salt may be added in the 
churn. By giving the churn a few revo- 
lutions the salt will be quite thoroughly 
Incorporated with the butter. It should 
be allowed to stand for a few minute.s 
until the salt becomes more or less dis- 
solved before working of the butter is 
begun. 

For working butter some form of table 
should be used. The old bowl and paddle 
will never give good results, because the 
butter will be greasy owing to the sliding 
motion of the paddle over the butter. If 
the salt and butter have been mixed in 
the churn the butter can be placed on the 
working table and the working begun at 
once. 

After the butter has been pressed out 
with the roller it should be divided in the 
center, one part being laid over onto the 
other and the rollers passed over again. 
The process should be repeated until the 
butter assumes what is termed a waxy 
condition. If the working is continued 
for too long a time the butter will become 
salvy, having the appearance of lard, and 
will lose its granular structure, becoming 
weak-bodied. The firmness of the butter 
must be taken into account in determin- 
ing how long It should be worked.* Usu- 
ally the firmer the butter the more work- 
ing it will stand and the more time it will 
need to thoroughly Incorporate the salt 
and brii:^ out the waxy condition. 

Testinfj Saltiness While Working , — 
During the process of working, the butter 
should be tested frequently to- determine 
its saltiness, and if by mistake too much 
salt has been added it can readily be re- 
moved from the butter by pouring a little 
cold water over it as the working con; 
tinues. The water washes out the excess 
of salt. If the butter should contain too 
little salt, more can readily be added dur- 
ing the process of working. It is best 
practice to about half finish the working 
and then let the butter stand for about 
twenty minutes or half an hour before 
completing. This gives the salt an addi- 
tional chance to dissolve and there is less 
liability of mottles in the finished product. 

Mottles, Remedy for . — If after stand- 
ing a few hours the butter is found 
to show a mottled appearan(!e, this can 
be overcohie by putting it on the worker 
and giving it an additional working. The 
mottled appearance indicates that some 
step in the working of the butter has not 
been thoroughly done. It Is due to an 
uneven distribution of salt and possibly 
to the presence of casein that has not 
been washed ft^; the 
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of the salt on the occasion forming lighter 
spots in the butter. The best remedy for 
mottles is to thoroughly wash the butter 
when it is in granular form before the 
salt is added and then to work it until it 
has reached the waxy condition alluded to. 

Butter in Tubs . — If the butter is to be 
put up in tubs, the packing should be so 
done that the butter will be solid through- 
out its entire mass. Too frequently the 
butter is thrown in without sufficient 
packing and large holes will appear in the 
body of the butter. While these may not 
affect the quality they affect the appear- 
ance. If a parchment paper lining is 
used in the tub it should be put in smooth 
and the top should be turned neatly over 
the edge of the butter. Coverings that 
are put on the top, whether circles of 
parchment or cloth made for the purpose, 
should exactly fit the top of the package. 
Care should be taken that the tub does 
not show finger marks or other dirty 
spots. 

Butter in Small Packages . — It is be- 
coming more common for the markets to 
demand that butter be packed in smali 
packages, such as pound prints or squares. 
Butler put up in this form should be 
neatly wrapped in parchment paper. It 
is an excellent idea for the dairyman to 
have his name or label printed on the 
parchment. This helps to establish the 
identity of the goods, which, if properly 
made, should aid the dairyman in finding 
a permanent market for them. Wooden 
packages of almost any size can Itc se- 
cured for packing the prints. These 
should be used, particularly if it Is neces- 
sary to ship the butter to market. For 
local distribution light crates or boxes 
which will fit the prints and prevent them 
from getting out of shape in hauling 
should be used. 

Refrigerator Boxes . — In the summer 
months it is a hard matter to transport 
butter from the dairy to the market and 
keep the prints In shape, unless the dairy- 
man has ice for this purpose. Light re- 
frigerator boxes ar^^manufactured which 
can be used to great advantage, as their 
use will keep the butter hard and firm 
and enable the maker to deliver it in that 
cohdition to his customers in the hottest 
weather. No one likes to buy a parcel 
of butter that is so soft that it can hardly 
be handled, and the good dairyman will 
not attempt to pl^ce butter on the market 
in that condition. 

The Bureau of Animal Industry, U. S. 
D^partmeht of Agriculture, publishes as 
Circular 66 'Vf^cts Cohcernhig the 
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History., Commerce and Manufacture of 
Butter/’ by Harry Hayward. 

Other informatiop may be obtained 
from Farmers’ Bulletins, Nos. 84, 02, 
131, 201, 237, 349 and 381. The entire 
subject is being gone into by the Depart- 
ment of Agriculture and the bulletins 
may be obtained, when completed, from 
that source. 


Coloring Butter. 

1. — Use a little annatto ; ii pure it is 
not injurious. 

2. — The coloring matters commonly em- 
ployed are annatto and turmeric or ex- 
tracts of these, but there are also a 
number of butter-coloring compounds or 
mixtures .sold for this purpose. For some 
of these it is claimed that they will not 
only impart the desired color to butter, 
but will keep it sweet and fresh for an 
Indefinite time. The following are a few 
of these coloring compounds in use at 
present. Rorick’s compound is prepared 
as follows : The materials for 1,000 lb. 
of butter are : Lard, butter or olive oil, 
G lb. ; annatto, 6 oz. ; turmeric, 1 oz. ; 
salt, 10 oz. ; niter, 2-5 oz. ; bromochlor- 
alum, 3*>4 oz. ; water, q. s. The lard, 
butter or oil is put into a pan and heated 
in a water bath. The annatto and tur- 
meric are then stirred into a thin paste 
with water, and this is gradually added to 
the fatty or oily matters kept at a tem- 
perature of alx)iit llQoF. The salt and 
niter are next stirrod in and the mixture 
heated to boiling. The heating is con- 
tinued for from twelve to twenty-four 
hours or until the color of the mixture 
becomes dark enough. The bromochlor- 
alum is then introduced and the mass is 
agitated until cold, when it is put up in 
sealed cans. 

3. — Bogart’s preparation Is prepared as 
follows : The materials employed are : 
Ahnattoin, 5 oz. ; turmeric (pulverized), 
6 oz. ; saffron, 1 oz. ; lard oil, .1 pt. ; but- 
ter. 5 lb. The butter is first melted in a 
pan over the water bath and strained 
through a fine linen cloth. The saffron is 
made into a % pt. tincture, and, together 
with the turmeric and annattoin, is 
gradually stirred into the hot butter 

oil and boiled and stirred for about fifteen 
minutes. It is then strained through a 
cloth as before and stirred until cool. 

4. — Lake’s butter coloring is prepared 

by heating a quantity of fresh buttei* for 
some time with annatto, by which means 
the coloring matter of the butter is ex- 
tracted, and straining the colored oil and 
sUrring it until cold. ’ 
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5. —The following Is commended in a 
German agricultural Journal : Alum, pul- 
verized finely, 30 parts ; extract of tur- 
meric, 1 part. With the extract dampen 
the powder as evenly as possible, then 
spread out and dry over some hot surface. 
When dry again pulverize thoroughly. 
Protect the product from the light. As 
much of the powder as will lie on the 
point of a penknife is added to a churnful 
of milk or cream before churning, and it 
gives, says the authority on the subject, 
a beautiful golden color, entirely harm- 
less. To make the extract of turmeric 
add 1 part of powdered turmeric to 5 
parts of alcohol and let macerate together 
for fully a week. 

6. — Ethereal extract annatto, 1 oz. ; oil 
(olive or cottonseed), 100 oz. 

7. — Purified annatto, powdered, 10 oz. ; 
oil, 100 oz. Digest for two hours In a 
steam or water bath, allow to stand for 
one week, then decant. Of either of the 
above liquids 6 drops added to 1 quart of 
cream is sufficient. 

8. — Annattoin, 5 av.oz, ; powdered tur- 
meric, 6 av.oz. ; true saffron, 1 av.oz. ; 
odorless lard oil, 16 fl.oz. ; alcohol, 4 fl.oz. 
Rub the annattoin and turmeric with the 
oil, which may be jJeodorized by filtration 
through charcoal lind macerate for sev- 
eral days. Prepare a tincture with the 
alcohol and saffron. After a sufficient 
maceration separate the solids from the 
oil by filtration, adding more oil through 
the filter, to keep the measure, and mix 
the tincture of saffron with this, driving 
off the alcohol Viy a gentle heat. 

Of late coal-tar dyes are being largely 
-introduced for the same purpose. They 
are mostly azo dyes and are sold specifi- 
cally as butter dyes. However, they are 
not recommended. 

9. — Odorless Coloring. -- Annatto, % * 

oz. ; sodium bicarbonate, oz. ; sugar, 

8 oz. ; potassium nitrate, 8 oz. Soften 
the annatto with about 2 oz. water, using 
the heat of a water bath. Stir in about 2 
oz. of the sodium bicarbonate, evaporate 
to dryness and mix with the remainder of 
the soda and the other ingredients. 

10. — MacEwan, in his "‘Pharmaceutical 
Formulas,” states that vegetable annatto 
is being replaced by aniline orange, the 
following being recommended as a popu- 
lar coloring : Oil-soluble aniline orange, 

1 02 . ; olive oil, 160 fi.oz. Dissolve the 
color in the oil by gentle warming. Cot- 
tonseed oil may be used in place of olive 
oil. A teaspoonful of the coloring is suffi- 
cient for 10 gaL of cream. 
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Deterioration of Butter, 

Butter fat, and therefore butter, is very 
unstable and It Is therefore very liable to 
deterioration which, If it continues, ren- 
ders it unfit for food. The butter loses 
color ; it develops a tallowy taste and 
odor. As the deterioration progresses the 
texture changes from a firm or a solid to 
a pasty mass. When this stage Is reached 
it is fit only for soap grease. 

Butter may be kept stored at a low 
tempefature and in a dark place from six 
to eight months. To protect butter which 
is shipped to tropical countries it is often 
made from preserved cream and packed 
in hermetically sealed cans. 

W’hlle butter cannot be prevented from 
deteriorating without the use of chemi- 
cals, which is forbidden under the Pure 
Food Law, much can be done to retard 
this deterioration by handling it in all 
stages of Its production under the most 
cleanly condition, by preserving the 
cream with which it is made by guarding 
it against Infection, by packing it in air- 
tight packages and holding it at low tem- 
peratures or in darkness. 

Butter that is put in packages of 
greater size than the brick or print form 
will hold its flavor longer than the smaller 
packages. Prints and pats which are 
pleasing to the eye must be uncommonly 
well wrapped so as to make an almost 
air-tight package. Glass or glazed earth- 
enware butter jars should be used In all 
households. 


Bubstitates for Batter, 

At the present time there are three 
commercial substitutes for butter. These 
are oleomargarine, butterine and reno- 
vated butter. These are subject to spe- 
cial examination by the Government and 
are subject to special taxes. The laws 
relating to their manufacture are most 
rigid. For information as to the processes 
of the manufacture of oleomargarine the 
readers are referred to the SCIB^fTIFIC 
AMERICAN supplement numbers. 

Butterine is oleoifftirgarihe with which 
is mixed more or less butter. This is a 
purely commercial term and is not recog- 
nized by law. All “butterine” is legally 
oleomargarine. 

“Renovated butter” made from lots 
of butter which have been subjected to a 
process by which it is melted, clarified 
and refined for the purpose of r^oving 
rancidity or any deleterious flavors, or of 
otherwise improving the r^derlng uni- 
form miscelUu^us lots bUtter which 
could not fif^ a profitable 
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being subjected to some such process of 
renovation. 

The purpose of the Government sur- 
veillance Is to see that regulations are ob- 
served whereby no unwholesome material 
or process is used so that the purchaser 
or consumer is advised of the true char- 
acter of this kind or grade of butter. 

Home Test for Batter. 

The following home test for butter is 
from Farmers’ Bulletin 131 of the De- 
partment of Agriculture : The experi- 
ment may be conducted in the kitchen as 
follows : Using an ordinary coal-oil lamp 
as a source of heat, melt a piece the size 
of a small chestnut taken from the sus- 
pected sample in an ordinary tablespoon, 
hastening the process by stirring with a 
splinter of wood (a match will do). Then 
increasing the heat, bring to as brisk a 
boil as possible, and, after the boiling has 
begun, stir the contents of the spoon thor- 
oughly, not neglecting the outer edges, 
two or three times at intervals during the 
boiling, always shortly before the boiling 
ceases. Oleomargarine and renovated 
butter boll noisily, sputtering more or 
less, as a mixture of grease and water 
would naturally behave when boiled, and 
produc^e no foam or but very little. Reno- 
vated bxitter produces usually a very 
small amount of foam. Genuine butter' 
ordinarily boils with less noise and pro- 
duces an abundance of foam. The differ- 
ence in regard to foam is, as a rule, very 
marked. A butter is rarely found which 
yields an uncertain result, but if uncer-' 
tain it should be considered genuine but- 
ter or a case of suspicion not confirmed. 

Circular No. 100 of the Bureau of Ani- 
mal Industry, Department of Agricul- 
ture, gives a rapid method for the deter- 
mination of water in butter, by C. E. 
Gray. 

Preserviag of Butter. 

1. — The best method to preserve butter 
from the air is to fill the pot to within an 
inch of the top and to lay on it common 
coarse-grained salt, to the depth of % an 
inch or % of an inch, then to cover the 
pot up with any fiat article that may be 
convenient. The salt by long keeping will 
run to brine and form a layer on the top 
of the butter, which will effectually keep 
but the air and may at any time be very 
easily removed by turning the pot on one 
side. Frei^ butter, 16 lb. ; salt, 1 lb. ; 
fresh butter, 18 Ib.t salt, l lb. ; saltpeter, 
1*4 oa. ; boney or fine brown sugar, 2 oz. 

2. — Method . — ^Take fre^ but- 
ler of Hie best 4ueiity wad it 
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through a clean cloth in order to make it 
as dry as possible. Then cut it into small 
pieces and pack closely into glass Jars, 
leaving no vacant spaces. Close the Jars 
with cork stoppers, seal hermetically and 
fasten with wire in addition ; put into 
cold water and heat to the boiling point. 
Butler thus treated will keep in a cool 
place for six months. 

3. — Br eon's Method. — Put fresh butter 
into tin cans, under a thin layer of water 
containing tartaric acid and sodium car- 
bonate. Fill up the cans with the liquid 
and solder on the covers. 

4. — Melted Butter. — Butter may be 
melted directly over the fire or in a water 
bath (bain-marie). In the first case put 
It into a copper kettle and set over a 
clear, moderate fire. Any impurities will 
sink to the bottom or rise to the top in 
froth. Stir slowly and skim off the froth 
as it forms. When no more rises, cool to 
50 to 60°C. (122 to 140«F.) and pour 
into earthen jars with narrow necks. 
When the butter has hardened put a layer 
of salt over the top and close tightly with 
j)aper. The best way of melting is In 
the water bath ; that is, with the vessel 
containing the butter placed in another 
with boiling water. It is a good plan to 
strain the melted butter through a cloth. 
It will keep unchanged for a year, but is 
good only for cooking. 

5. — Pickled Butter. — Wash the semi- 
salted butter thoroughly and spread out 
In a thin layer on a moist table. Work 
into it 60 grams (6 parts by weight) of 
fine salt to each kilogram (100 parts) of 
butter. Pack the butter into earthen Jars 
and set in a cool place for a week ; then, 
if there Is any vacant space in the Jar, 
fill it up with salt brine. If the butter is 
to be sent away, pour off the brine and 
put in a layer of dry salt. This salted 
butter has" a good flavor and can be used 
for the table. Cut it out from the Jar in 
horizontal pieces, smooth off the surface 
each time and fill the space with brin^e. 

6. — Preserving Paper, — Cooking salt, 
in fine powder, 160 ^r. ; saltpeter. In fine 
powder, 320 gr. ; whites of 20 eggs. Beat 
the albumen to a frotli, mix the salts and 
add the mixture to the froth, little by 
little, with constant stirring, until a solu- 
tion is formed. In this soak a good qual- 
ity of bibulous paper and hang it across 
strings to dry. When dry go over each 
sheet with a hot smoothing Iron, the face 
of which is kept well waxed. 

Rancid Butter, To 

lb, of butter is mixed with about 30 gal. 
of hot water, containing ^ lb. of blcar- 
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bonate of soda and 15 lb. of fine granular 
animal charcoal free from dust, and the 
mixture is churned together for half an 
hour or so. The butter is then sepa- 
rated, after standing, warmed and 
strained through a linen cloth, then re- 
salted; colored and worked up with one- 
half its weight of fresh butter. 

2. — Rancid butter may be restored, or 
at all events greatly improved, by melt- 
ing it with some freshly burnt and 
coarsely powdered animal charcoal 
(which has been thoroughly freed from 
dust by sifting) in a water bath and then 
straining it through clean flannel. A bet- 
ter and less troublesome method is to well 
wash the butter with some good new milk 
and next with cold spring water. Butyric 
acid, on the presence of which rancidity 
depends, is freely soluble in fresh milk. 

3. — One authority advises to wash the 
butter first with fresh milk and afterward 
with spring water, carefully working out 
the residual water. This, even if effec- 
tive, will cost about as much lime and 
material as to convert the milk into fresh 
butter. 

4. — Another recipe says to add 25 to 
30 drops of lime chloride to every 2 
pounds of butter, work the mass up thor- 
oughly, then wash in plenty of fresh, cold 
water and work out the residual water. 

Butter, To Clarify. — Put the butter 
into a stewpan, heat it slowly, removing 
the scum as it rises, and when quite clear, 
pour it carefully into clean and dry jars, 
leaving the sediment behind. 

Curled Butter. — Tie a strong cloth by 
two of the comers to an iron hook in the 
wall. Tie the other end of the cloth into 
a knot, but so loosely that the index 
finger may be easily passed through it. 
Place the butter in the cloth, twist it 
lightly, thus forcing the butter through 
the knot in fine short rolls or curls. The 
butter may then be garnished with parsley 
and served. Butter for garnishing hams, 
etc., should be worked until sufficiently 
soft, and then used by means of a piece 
of stiff paper folded in the form of a 
cornet. The butter is squeezed in fine 
strings through the hole at the bottom of 
the cornet, and a little experience soon 
enables the worker to execute various 
designs. 

Fairy or Feathery Butter. — Work the 
butter until it is sufficiently soft, then 
place it in a piece of coarse butter muslin 
or some loosely woven fabric through 
which it can be forced In fine particles 
and which must be previously wetted with 
cold weter, the edges of the muslin 
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together and press the butter gently 
through, letting It fall lightly into the 
dish in which it will be served or round 
any dish It is intended to garnish. 

Molded Butter. — Butter may be shaped 
without the aid of molds, but round but- 
ter molds or wooden stamps are much 
used and are made in a variety of pat- 
terns. They should be kept scrupulously 
clean, and before the butter is pressed in 
the molds should be scalded and after- 
ward well soaked In cold water. The but- 
ter at once takes the impress of the mold 
and may therefore be turned out imme- 
diately into the butter dish. In hot 
weather a little ice should be placed either 
round or beneath the butter dish. Dishes 
with a double bottom are constructed for 
this purpose. 


CHEESE 

The following notes on chee.se making 
are obtained from Farmers’ Bulletin 166. 
entitled “ Cheese Making on the Farm.” 
by Henry E. Alvord. This subject is 
being revised by the Department of Agri- 
culture and may be obtained from that 
source when completed. In the mean- 
time Farmers’ Bulletins 84, 92, 97 and 
237 contain valuable information. 

The ordinary process of which Ameri- 
‘ can cheese Is made in factories is not ap- 
plicable to the farm dairy, ’oecause it 
takes too much time and Is so complicated 
that it requires years of practice to be- 
come sufficiently familiar with the vary- 
ing conditions in which milk comes to the 
vat. The various changes that take place 
in milk and whiqh are troublesome in 
making cheese nearly all develop in the 
night’s milk kept over until the following 
morning. So if milk is made into cheese 
immediately after It is drawn, no diffi- 
culty need be experienced. By employing 
a simple and short method of manufac- 
ture any one at all accustomed to han- 
dling milk can, with the appliances found 
in any well-regulated farm home, make 
uniformly a good cheese. 

Double Cream Cheese. — This is the 
most popular cream cheese in Paris and 
it is said that about 40,<)00 are consumed 
dally in that city. It is also called Swiss 
cream cheese. According to Pourlan, it is 
made as follows : 

Ten pounds of cream and 64 pounds of 
new milk are mixed carefully and brought 
to a temperature of $5 to 679 F, Enough 
diluted rennet extract is added to mtdee it 
coagulate in twsenty-four, hours. The 
curd is cut Into 4at pieces with g skim- 
mer and laid on SI lincm eioth, wjhi!^ la 
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folded over ft so as to form a sort of 
press bag. “These bags or packages are 
laid in a perforated box with boards be- 
tween them, and 'when the first flow of 
whey stops the top board is loaded with a 
weight of some kind. This pressing takes 
sixteen to eighteen hours, as a rule ; it 
should continue until whey ceases to 
escape. 

The curd is then spread on a large 
table and worked and kneaded by hand, 
while adding enough cream to give it a 
uniform smooth consistency ; after this it 
is left on the table some hours to become 
firmer. 

The moulding may be done by taking in 
the right hand enough curd to make a 
cheese, placing it op a piece of paper and 
rolling it into a small cylinder. If many 
of the little cheeses are to be made, a 
suitable molding apparatus should be pro- 
vided, which may be constructed substan- 
tially as follows : A form, or mold, is 
made by taking an open tin box or pan 
of a depth corresponding to the length of 
the cheeses to be made, the bottom of the 
pan or box having a convenient number 
of circular openings into which tin cylin- 
ders of the desired dimensions have been 
soldered. To form the cheeses this mold 
is placed bottom uppermost on a sheet of 
perforated tinned steel somewhat larger 
than the mold and supported by short 
feet, / so that it may stand on a table. 
By the aid of a wooden piston each cylin- 
der may be lined with a roll of paper. 
The curd is then dumped on top of the 
mold, pressed into the cylinders and 
struck off smoothly with a piece ^of board. 
The whole “ form ” is then lifted "carefully, 
leaving the cheeses In their paper wrap- 
pings on the perforated tin plate. They 
are then rea^ to be .packed for the 
market. 

This cheese, as analyzed by Pourian, 
has 55 per cent, water, 30 per cent, fat 
and 15 per cent, casejn, etc. One dozen 
weigh about 2 pounds. 

(These descriptions of Neufchatel and 
cream cheese are tak^ froni J. H. Mon- 
rad’s book, entitled Trie A B C of Cheese 
Making.^’) 

English Cream Cheese. — Very thick 
cream is poured carefully into a linen 
bag and this hung up, with a basin under- 
neath to catch the whey, in a cool room 
or Cellar, The air In the room must be 
ptire, as the cream easily absorbs odors. 
When the whey is partly drained off the 
bag is twisted tight and bound so as to 
dry the ciird moi^; then, after twenty- 
four to forty’«iffht hours,: according to 
temperature and the consistency of the 
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cream, the “ cheese ” Is ready to eat, and 
may be molded as desired. This is hardly 
cheese, as no rennet Is used. Perhaps it 
should be called a “ sour cream curd,” 

French Cream Chee.se . — Enough rennet 
is added to the morning’.s milk, set In a 
.lar at a temperature of 70 ^F., to coagu- 
late in two or three hours, and then left 
for twenty or twenty-four hours. In- 
stead of any special mold, a common hair 
sieve may be used. After pouring out 
the whey gathered on top of the curd, cut 
the latter into slices with a skimmer and 
lay it in the sieve to drain. When well 
drained, add cream in quantities to suit, 
but not more than that from a quantity 
of milk equal to that first coagulated. 
Mix the curd and cream by mashing with 
a wooden pestle, like a potato masher, 
until a uniform paste is obtained. This 
is then placed in wicker molds or baskets 
lined with muslin. In France heart- 
shaped molds are made for the puri>ose. 
The cheese is used when freshly made. If 
it is to be kept several days an ice-box 
win be necessary. 

Neufchatel Cheese . — The fresh morn- 
ing’s milk, while still at a temperature of 
about 90® F., is set in a stone jar holding 
40 pounds or less, and enough rennet is 
added to coagulate it in about twenty- 
four liours. It should stand in a room of 
about G0« F., and a reliable rennet ex- 
tract should be used. The jar may be 
covered with a woolen blanket or the like 
to keep the temperature uniform. When 
coagulated the whole mass is poured into 
a piece of cheese cloth, which is either 
placed In a basket or hung up on four 
supports fixed for that purpose. It is 
then left twelve hours to drain. Then the 
cloth is gathered together around the curd 
and placed in a square wqpden box with 
perforated bottom and sides and a press- 
board put on with weights ; a few stones 
will answer or a small lever press may 
be used. The curd Is pressed for twelvb 
hours and then kneaded by hand on dry 
cloth Into a uniform stiff p^te. It re- 
quires experience to get exactly the right 
consistency. If it is too moist, new dry 
cloths are placed under it, and it is 
worked until dry enough. But if too diy, 
it is a sign that either too much rennet 
has been used or the curd has b^tt 
pressed too much. In this last case some 
new curd is added and carefuly mixed 
with tffe other. When of the fight con- 
sistency It is put into small molds. Little 
tin cylinders are usual, of 2^^ iurfies di- 
ameter and 3 Inches high, /my little tin 
can may be used by unsoldering the top 
and bottom. After smootftlng both ends 
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the cylindrical-shaped cheese is pushed 
out and salted by strewing on both ends 
and lightly rolling between the hands 
covered with salt. 

The little cheeses are then placed on 
any kind of a draining board and left for 
twenty-four hours. If made in any quan- 
tity a drying room should be prepared 
with lath shelves, on which smooth, dry 
straw is placed, and the cheeses laid upon 
the straw without touching each other. 
They are turned often enough to prevent 
loss of shape or sticking to the straw. 
Many people prefer this cheese while 
quite fresh, and it may be used at any 
time 'after being dried for a day. But if 
more age and maturity are preferred, 
more time and attention are required, 
with special conditions. 

Left upon the straw, white mold may 
be expected to appear after five or six 
days. Leave this undisturbed and in ten 
or fifteen days more the mold becomes 
blue and the cheeses are then .said to hav^ 
their first skin.’* 'fhcy should then be 
taken to a cool and rathe n moist cellar 
with similar shelves, placed on ei:d .on 
th(f straw and turned every three or four 
days. After three or four weeks In thiu 
place, red spots begin to appear, and the 
cheese, being then from six weeks to two 
months old, is considered to be at its best. 

It takes 6 pounds of milk for 1 pound of 
cheese. 

Instead of straw, wooden mats or 
“ splashers ” may be used on which to dry 
the cheese. 

This cheese is the kind commonly sold 
in this country wrapped in tinfoil. Some 
of that in the market is very poor, being 
made from skim milk, and is in reality 
nothing but cottage cheese, although sold 
under this French namb. 

Notes for Home Cheese Making. 

Utensils . — A good vat — one that can be 
kept clean and sweet and lar^e enough to 
hold whatever milk is to be used at one 
time. A for the product of from 

five to eignt cows, a simple lever with 
weights. Accompanying the press must 
be hoops ; a good size is 10 inches in di- 
ameter and 8 inches deep, made of heavy 
tin, edges strong and no top or bottom. 

A drainer or vessel with perforated bot- 
tom, in which the curd is drained ; a large 
basket will do, lined with stralnes cloth. 

A dozen cloths a yard square. A ther- 
mometer. A curd knife or knives, These 
come in pafha, one to cut horizontally and 
one vertically* but a long, slim knife will 
do or a str<^j^ piece of galvanized wire 
netting, or eveb n strong strip of tin. A 
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suitable room for curing, with a few 
smooth, wide shelves on which to cure 
the cheese. 

Rennet . — Use about one tablespoonful 
of rennet extract for 3 gallons of milk. 
If the curd is over one-half hour in 'com- 
ing, increase the quantity of rennet ; if 
less, decrease it. Rennet tablets may be 
I used. 

Preparation of the Curd . — Warm the 
milk to 85® P., add the rennet and mix 
thoroughly, then cover and let stand at 
this temperature for about one-half hour, 
or until the curd will break, leaving the 
whey clear. Then cut each way^ leaving 
it in columns about 1 inch square. Now 
let it stand until the whey rises an inch 
on top of the curd, then warm, the whole 
gradually, taking two or three hours to 
reach 98® F., lifting and stirring and 
breaking It gently with the hand all the 
time until the pieces are about the size 
of grains of corn. Be very careful not 
to crush the curd, as that will cause the 
cream or fat to escape with the whey. 
Then let stand at this temperature, stir- 
ring it occasionally to keep from packing, 
until the curd is so firm that when 
squeezed gently in the hand and the hand 
opened, it will separate into particles 
again. The whey should have a slightly 
acid taste. Then dip the curd into a 
basket lined with cloth to cool and drain. 

Salt . — Salt the curd after it is drained, 
using 4 ounces of salt to 10 pounds of 
curd, mixed in carefully but thoroughly ; 
or salt by brine bath or rubbing, after 
pressing. 

Pressure . — The pressure must be gentle 
at first or the milk fat will run out, thus 
leaving a poor cheese. Increase the pres- 
sure gradually,'* and in a few hours take 
the cheese out, 'turn it, rearrange the 
bandage and press as before. 

Curing . — This is a very important part 
of cheese making. The room for curing 
(and it may be in a basement or cellar if 
the conditions are right) should be, first 
of all, capable of being kept at an even 
and medium temperature, From 50 to 
60® F, is now regarded as the best for 
domestic purposes, although the time in 
curing may be somewhat lengthened 
thereby. The cooler the room the slower, 
the curing. If the room at' any time gets 
much warmer than 65®, even for a rtiort 
period, the cheese is likely to be perma- 
nently injured. The room should be 
fairly dry, but not top dry, and* while 
being well ventilated, simidd he from 
currmts of air. If too dry or subjected 
to dry current* the cheese witi lose 
weight and be- apt to cracky eare 
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must be taken to keep out all flies. The 
bandage should be greased and rubbed 
and the cheese turned over on the shelf 
every day or two for a month ; later this 
need be done only once or twice a week. 
If the cheese should crack, paste strips of 
cheesecloth or stout paper over the open- 
ings. 

Information on Cheese Making Proc- 
esses, its Chemistry, etc., is contained in 
our Scientific American Supplement, 
Numbers *1245, 1493, *1642, 1643 and 
1647. 

For particulars about the Scientific 
American Supplement kindly refer to the 
Advertising Pages. 

FERTILIZERS 

1. — A cheap fertilizer consists of sul- 
phate of ammonia, 60 lb. ; nitrate of soda. 
40 lb. ; ground bone, 250 lb. ; plaster, 250 
lb. ; salt, % bushel ; wood ashes, 3 bush- 
els ; stable manure, 20 bushels. Apply 
the above amount to six acres. Labor in 
preparing included, it costs about $15. It 
is said to give as good results as most of 
the commercial fertilizers costing $50 per 
ton. 

2 . — Artificial Manures. — a. — (Ander- 
son.) Ammonium sulphate, common salt 
and oil of vitriol, each 10 parts ; potas- 
sium chloride, 15 parts; gypsum and po- 
tassium sulphate, each 17 parts ; saltpe- 
ter, 20 parts ; crude Epsom salts, sodium 
sulphate, 33 parts. For clover. 

l)._(Huxtable.) Crude potash, 28 lb.; 
common salt, 1 cwt. ; bone dust and gyp- 
sum, each 2 cwt. ; wood ashes, 15 bushels. 
For either corn, turnips or grass. 

c. — (Johnstone.) Sodium sulphate 
(dry), 11 lb. ; wood ashes, 28 lb. ; com- 
mon salt, % cwt. ; crude ammonium sul- 
phate, 1 cwt. ; bone dust, 7 bushels. As 
a substitute for guano. 

d. — JIfanure.— -(1.) Dissolve 25 
lb. guano in 5 gal. of water. For use add 
2% oz. of Oiis soluUon to 5 gal. water. 

(2.) Sheeps* dung, H peck to 15 gal. of 
water ; sulphate of ammonia, % oz. to 
every gallon. 

e. — Manure from Saot. — Save the soot 
that falls from the chimneys when the 
latter are cleaned. Twelve <it, soot to 1 
hhd.; water makes a good liquid manure, 
to be applied to the roots of plants. 

Z,^hemieal mwm (Orandeau) .— 
Calcium nitrate, lOO J>arts ; potaasiura^ ni- 
trate, 25 i^ts ; potassium phosphate, 25 
parts ; mag^i^ium sulphate, 26 parts. 
Dissolve fndsn 4 to iO grams of this pow- 
der in 1 liter of water, and water each 
pot plaiit with this once or twice a 
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month. The plants must be in full vege- 
tation. 

4 . — Fish Fertilizers . — The fish fertiliz- 
ers on the market have much less value 
than natural fertilizers, like guano. The 
reason is that the material obtained from 
fish Is poorer in soluble nitrates and 
phosphates than the natural guano, and 
that it is in an Imperfect state of divi- 
sion. M. J. Carstairs claims that fish 
contain all the elements of the best guano, 
and its inferior value is due to the loss 
produced in the manufacture. He has 
adopted the following method of prepara- 
tion, consisting essentially in submitting 
the fish, dried and reduced to pieces, in 
an appropriate extractor, to the action 
of a mixture, in the state of vapor, of a 
solvent of the oil or a mixture of such 
solvents. 

The solvents, according to him, may be , 
classed in three groups ; Group A : Car- 
bon bisulphide, ether, benzol, benzoline, 
etc. Group B : Ethyllc or methyllc al- 
cohol or a mixture of these. Group O: 
Acetone, etc. 

The role played by the substances of 
Gi’oup A is well known. Alcohol, at the 
temperature at which It is vaporized, con- 
verts the soluble albuminoids into in- 
soluble albuminoids, and thus prevents 
them from mingling with the oil, to the 
detriment of its quality and Its nutritive 
value as a fertilizer. 

The action of alcohol has as a result 
the solidification of the albuminoids, 
which otherwise would be converted into 
a Jelly, so that the fish, freed from the oil 
and taken from the extractor, are brittle 
and may be reduced to any state of divi- 
sion desired by means of an apropriate 
machine. 

On the other hand, acetone, although 
this has in Itself but a slight dissolving 
power for animal fats, considerably in- 
creases the action of the solvents, even 
when It is employed in small quantities. 

The proportion of the mixture to be 
employed depends on the special sub- 
stances of Groups A and B. When ben- 
zoline and methylic alcohol are made use 
of, the most suitable proportion is ben- 
zoline, from 80 to 85 ; alcohol, 12 to 15 ; 
acetone, 3 to 5. — Translated for the SCI- 
ENTIFIC AMERICAN SUPPLEMENT, 
from La Itevue des ProduUs Chimiques, 

Cheap FerUlizer from Flsh.^Pass fish 
refuse through mincing machine and ex- 
pose in layers 3 in. deep In a kiln heated 
to 300® F. until properly dried. 

Q,^Fertmzing Powder.^Bdna dust, 9 
parts (very fine) ; piaster paris, % part; 

[ sulphate ammonia, ^ part. Steep the 
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seed in the drainings of a dunghill ; drain, 
but while still wet sprinkle with the, pow- 
der and dry. v 

Fertilizers for Special Purposes. 

Com. — To produce 50 bushels more 
than the natural product to the acre use : 

1. — Nitrogen, 64 lb., in the form of 
sulphate of ammonia ; 

2. — Potash, 77 lb., in the form of 

chloride of potash ; 

3. — Phosphoric acid, 31 lb., in the form 
of muriate of superphosphates. 

To grow 1 ton of hay to the acre more 
than the natural product use ; 

4. — Nitrogen, 36 lb., in the form of sul- 
phate of ammonia : 

5. — Potash, 31 lb., in the form of 

chloride of potash ; 

6. — Phosphoric acid, 12 lb., in the form 
. of superphosphate. 

Cotton. — Ammonia,. 2.50 per cent. ; 
available phosphoric acid, 7.50 per cent. ; 
potash 4 per cent. 

Fruit Trees. — Potassium chloride, 100 
parts ; potassium nitrate, 500 parts ; po- 
tassium phosphate, 570 parts. This total 
amount of 1,170 grams to be used for one 
tree. 

Garden Plants. — 1. — Sugar, 1 part ; po- 
tassium nUrate, 2 parts ; ammonium sul- 
phate, 4 parts. 

2. — Ferric phosphate, 1 part ; magne- 
sium sulphate, 2 parts ; potassium phos- 
phate, 2 parts ; potassium nitrate, 2 
parts ; calcium acid phosphate, 8 parts. 
About a teaspoonful of either of these 
mixtures is added to a gallon of water 
and the plants sprinkled with the liquid. 

3. — ^Ammonium sulphate, 10 parts ; so- 
dium nitrate, 15 parts ; ammonium phos- 
phate, 30 parts ; potassium nitrate, 45 
parts. 

Lawns. — 1, -- Potassium nitrate, 30 
parts ; sodium nitrate, 30 parts ; calcium 
sulphate, 30 parts ; calcium superphos- 
phate, 30 parts. 

2. — Ashes strewn on lawns prevent the 
growth of moss and promote that of the 
grass. Soot, which is often thrown away, 
is an excellent fertilizer, particularly for 
grass, onions, potatoes and all kinds of 
radishes. Both ashes and soot have the 
property of keeping away sand fleas and 
little snails. An excellent fertilizer is 
obtained by mixing nine parts of soot 
with one of salt . 

Oats . — To produce 25 bushels of oats 
and the usual proportion of straw per 
acre more than the natural product of 
the soil, and in proportion for other <|uan- 
titles, use : 
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1. — Nitrogen, 10 lb., in the form of 
sulphate of ammonia. 

2. — Potash, 31 lb., in the form of chlo- 
ride of potash ; 

3. — Phosphoric acid, 8 lb., in the form 
of superphosphate. 

To produce 1,500 lb. of dried leaf to- 
bacco with the usual proportion of stalk- 
more than the natural yield per acre of 
land, use ; 

4. — Nitrogen, 149 lb., in the form of 

sulphate of ammonia ; * 

5. — Potash, 172 lb.. In the form of sul- 
phate of potash ; 

6. — Phosphoric acid, 16 lb., in the form 

of superphosphate ; ♦ 

7. — Lime, 160 lb., in the form of sul- 
phate of lime (lime plaster). 

These mixtures should be sown over 
the land broadcast when the ground is 
well prepared, before planting, and not 
put in the hills, so that the roots may 
seek the food and not concentrate and 
thereby cause the plants to burn up. 

Orange Fertilizer. — Ammonia. 3.25 per 
cent. ; available phosphoric acid, 3.50 per 
cent. ; potash. 14.50 per cent. 

Potatoes. — To produce 100 bushels of 
potatoes per acre and their usual pro- 
portion of tops more than the natural 
proportion of the land, and other quanti- 
ties proportionally, use : 

1. — Nitrogen, 21 lb., in the form of 
sulphate of ammonia ; 

2. — Potash, 34 lb., in the form of sul- 
phate of potash ; 

3. — Phosphoric acid, 11 Ib., in the form 
of superphosphate. 

Potted Plants and Flowers. — 1. — A 
plant, in order to thrive properly, must 
grow in a soil that furnishes, the neces- 
sary inorganic matters as foad. If these 
are not present, or present only In small 
quantity, the plant either dies, or grows 
scantily, or develops only certain portions 
of its structure. Thus grain grows only 
small and^ undeveloped seeds if the soli 
does not contain enough phosphoric acid. 
As regards the organic food, plants are 
less dependent on the soil, as this Is de- 
rived directly or indirectly from the at- 
mosphere. As plants vary in the kind of 
mineral matter required, and the avail- 
able mineral constituents in the soil also 
differ greatly in different localities. It is 
often necessary for the pmper devieldp- 
ment of certain plaiits to add certain sub- 
stances tjQ supply the deflclency. Smne 
plants require principally one kind; some 
another, as silica, potash, or Salt. 

E:;cperim6nts on yeietation have shown 
a plant will thrive^ Isrhett 

the lacking substances are supple in a 
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suitable form — e.g,^ in the following com- 
binations : 1. Calcium nitrate, potassium 
nitrate, potassium phosphate, magnesium 
phosphate, ferric phosphate (sodium 
chloride). 2. Calcium nitrate, ammo- 
nium nitrate, potassium sulphate, magne- 
sium phosphate, iron chloride (or sul- 
phate) (sodium silicate). 

It is well known that in nature nitrates 
are formed wherever decomposition of or- 
ganic nitrogenous substances takes place 
In the air, the ammonia formed by the 
decomposition being oxidized to nitric 
acid. These conditions for the formation 
of nitrates are present In nearly every 
cornfield, and th^ are also the cause of 
the presence of imrates in water that has 
Its source near stables, etc. In Peruvian 
guano nitrogen Is present partly in form 
of potassium nitrate, partly as ammonium 
phosphate and sulphate. In form of ni- 
trate It acts more rapidly than In form 
of ammonia, but in the latter case the 
effect is more lasting. Phosphoric acid 
occurs in guano combined with ammonia, 
potash and chiefly with lime, the last 
being slower and more lasting In action 
than the others. 

, 2. — Potassium nitrate, 30 v parts ; potas- 
sium phosphate, 25 parts ; ammonium 
sulphate, 10 parts ,* ammonium nitrate, 35 
parts. Where flowers are blooming or 
where blooming is to be promoted, the 
application of ammonium nitrate alone is 
recommended. 

3. Ammonium chloride, 2 parts ; so- 
dium phosphate, 4 parts ; sodium nitrate, 
3 parts ; water, 80 parts. Mix and dis- 
solve. To use, add 25 drops to the quart 
of water, and use as in ordinary watering. 

4. — Ammonium nitrate, 40 parts; am- 
monium phosphate, 20 parts; potassium 
nitrate, 25 parts ; ammonium chloride, 5 
parts ; calcium sulphate, 6 parts ; Iron 
sulphate, 4 parts. 

5. — Ammonium sulphate, 30 grams ; 
sodium chloride, 30 grams ; potassium ni- 
trate, 15 grams; magnesium sulphate, 15 
grams ; magnesium phosphate, 4 grams ; 
sodium phosphate, 6 grams. One gram 
to be dissolved In 1 liter of water and the 
flowers watered up to three times dally. 
Dissolve 4 grams in 1 liter of water and 
water with this solution daily. 

6. — ^Potassium chloride, 12.5 grams ; 
calcium nitrate, 58 grams ; magnesium 
sulphate, 12 grams; potassium sulphate, 
15 grams; iix>n phosphate, recently pre- 
cipitated, 2;5 grams. This turbid mix- 
ture (1.16 or 1 gram in 1 liter) Is used 
alternately with water for watering a pot 
of about 1 liter capacity; for smaller or 
larger pots in proportion. After using 
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the amount indicated, the watering Is 
continued with water alone. 

7. — ^Sodium chloride, 10 parts ; potas- 
sium nitrate, 5 parts ; magnesium sul- 
phate, 5 parts; magnesia, 1 part; sodium 
phosphate, 2 parts. Mixed and bottled. 
Dissolve a teaspoonful daily in a liter of 
water and water the plants with the so- 
lution. 

8. — Sodium pho.sphate, 4 oz. ; sodium 
nitrate, 4 oz. ; ammonium sulphate, 2 oz. ; 
sugar, 1 oz. Use two teaspoonfuls to a 
gallon of water. 

9. — Saltpeter, 5 parts ; cooking salt, 10 
parts; bitter salt, 5 parts ; magnesia, 1 
part ; sodium phosphate, 2 parts. Mix 
and fill in bottles. Dissolve a teaspoonful 
in 1 liter (about a quart) of hot water 
and water the flower pots with it each 
day. 

10- — Ammonium nitrate, 40 parts ; am- 
monium phosphate, 50 parts ; potassium 
nitrate, 90 parts. Two grams of this fer- 
tilizer suffice for a medium-sized flower 
pot. 

11. — Ammonium sulphate, 10 parts ; 
sodium chloride, 10 parts ; potassium ni- 
trate, 5 parts ; magnesium sulphate, 5 
parts ; magnesium carbonate. 1 part ; ' so- 
dium phosphate, 20 parts ; 1 teaspoonful 
to 1 liter of water. 

12. — Ammonium nitrate, 40 parts ; am- 
monium phosphate, 20 parts ; potassium 
nitrate, 25 parts ; ammonium chloride, 5 
parts ; calcium sulphate, 6 parts ; ferrous 
sulphate, 4 parts. Make doses of 2 grams 
each, which are dissolved each in 1 liter 
of water and use the solution for water- 
ing the potted plants. 

13. — Potash niter, 20 parts ; potassium 
phosphate, 25 parts; ammonium nitrate, 
35 parts ; ammonium sulphate, 10 parts. 
Through this mixture a luxurious foliage 
is secured. If it is desired to act more on 
the flowering the ammonium nitrate must 
be omitted. 

14. Ammonium sulphate, 30 parts ; 
sodium chloride, 30 parts; potash niter, 
15 parts ; magnesium sulphate, 15 parts ; 
ma^esium phosphate, 4 parts ; sodium 
phosphate, 6 parts. Dissolve 1 gram in *1 
liter of water and apply three times per 
day. 

16.— Calcium nitrate, 71 parts; potas- 
sium chlorate, 15 parts ; magnesium sul- 
phate, 12.5 parts; potassium phosphate, 
13.3 parts ; freshly precipitated ferric 
phosphate, 3.2 parts. A solution of 1 
gram of this mixture is applied, alternat- 
ing with water, to the plants. After 
using a certain quantity, pour on only 
water. 

le^^Ammonium phosphate, 300 parts ; 
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sodium nitrate, 250 parts ; potassium ni^ 
trate, 250 parts, and ammonium sul- 
phate, 200 parts, are mixed together. To 
every liter of water dissolve 2 grams of 
the mixture and water the potted plants 
once a week with this solution. 

17. — Potash niter, 20 parts ; calcium 
carbonate, 20 parts ; sodium chlorate, 20 . 
parts ; calcium phosphate, 20 parts ; so- 
dium silicate, 14 parts ; ferrous sulphate, 
1.5 parts. Dissolve 1 gram of the mix- 
ture in 1 liter of water. 

18. — Calcium nitrate, 100 parts ; potas- 
sium chlorate, 30 parts; potassium phos- 
phate, 30 parts ; magnesixim sulphate, 20 
parts ; ferrous sulphate, 0.1 part. Dis- 
solve 2 grams of the solution In 1 liter of 
water. 

19. — ^Dissolve potash niter, 100 parts ; 
ammonium phosphate, 100 parts, and 
phosphoric acid, 2.5 parts, in 1,000 parts 
of ordinary syrup. For 1 liter of water 
add at most 10 cubic centimeters and 
apply this solution, alternating with ordi- 
nary water. For Cactaceae, Crassulaceae 
and similar plants, which do not directly 
assimilate organic substances, distilled 
water should be used Instead of syrup. 
Chlorotic plants should be coated with 
dilute solution of iron, or else iron should 
be admixed to tlie soil, whereupon they 
will become green again. The iron is ab- 
sorbed in the form of ferric chloride or 
ferrous sulphate. 

Veffetables. — The formula for the vege- 
table fertilizer varies with the kind of 
vegetable which is cultivated : Ammonia, 

5 to 7 per cent. ; available phosphoric 
acid, 6 per cent. ; potash, 8 to 12 per 
cent 

Fertilizers : Artificial, Their Nature 
and Function. Ammonia, Fixation of At- 
mospheric Nitrogen, are treated of in our 
Scientific American Supplement Num- 
bers 1439, 1490, 1608, 1640, 1641, 1642, 
1643, 1644, *1668, 1685, *1740, 1675, 

•1748, *1784, 1787. 

* Indicates Illustrations of plant for at- 
mospheric nitrogen production. For par- 
ticulars about the Scientific American 
Supplement kindly refer to the Advertis- 
ing Pages. 

MILK 

Much depends upon the health of the 
herd, the cleanliness of cows and their 
surroundings, the construction and care 
of utensils, and the health, cleanliness 
and milking methods of employes. For a 
full description of proper methods, in- 
cluding a description of bacteria and con- 
ditions alfectlhg bacterial growth see Far- 
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mers’ Bulletin No. 63, issued by the 
United States Department of Agriculture. 

Artificial Milk. 

Humanized MUk. — 1. — ^White of egg, 
150 parts ; fresh oil sw. almonds, 350 
parts ; milk sugar, 400 parts ; sodium car- 
bonate, 4 parts ; neutral calc, phosph., 25 
parts ; water, enough to make 1,000 parts. 
Mix and make an emulsion. 

2. New milk, 12 pt. ; cream, 16 oz. ; 
milk sugar, 13 oz. ; water, 8 pt. Dissolve 
the sugar of milk in the water and mix 
with the other ingredients. Fill bottles 
to the shoulder, place in a kettle sur- 
rounded with water and place on the 
fire. Allow the water to boll for thirty 
minutes, then cork and allow the boiling 
to continue for another half hour, when 
sterilisation will be complete. 

3. — Harold Stacey says : To reduce the 
content of casein in cow's milk to the 
same percentage as that of human milk it 
is necessary to add three parts of water 
to every five parts of milk. The fat and 
milk sugar are naturally diminished, and 
the requisite percentage must be made up 
by addition of . more milk sugar and fat. 
•nie latter is added either in the form of 
cream or butter, preferably the latter, 
owing to its more constant composition. 
It is readily emulsified by the milk. The 
following forms a good working formula ; 
New milk, 2 pt. ; fresh butter, 3 drams ; 
milk sugar, 500 gr. ; water, 19 oz. Dis- 
solve the milk sugar in the water and add 
to the milk and butter previously emulsi- 
fied. 

4. — ^If cream be used the following for- 
mula, given by Prof. Clague, will be 
found to work well : New milk, 3 oz, ; 
cream, 1% oz. ; milk sugar, m oz. ; 
water, 18 oz. Mix. 

Buttermilk, Artificial. 

The cooling and grateful effects of but- 
termilk are so highly appreciated In the 
hospitals of Paris, that, in the absence of 
the fresh article, the physicians have de- 
vised the following formula for the prepa- 
ration of an artificial substitute for the 
genuine article : Buttermilk powder (s^ 
below), 10 parts ; vinegar, 1 part ; syrup 
of buckhorn, 1 part Dissolve the powder 
in the water and add the vinegar and 
syrup. 

The powder Is prepared as follows: So- 
dium chloride, 50 parts; milk sugar, 100 
parts ; potassltim nitrate, 6 pans ; alum, 
5 parts. Mix, 

Condeiised Milk. 

The process of **condedSitig" mitt eont 
sists in evapotwthig the ire^ter 
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the water present, and, If to be kept defi- 
nitely, sugar is added as a preservative. 
The quantity of sugar used varies In the 
different brands. Hager gives the results 
of the analyses of five different samples 
of good Belgian condensed milk, none of 
which vary much from the following: 
Milk sugar, 15.58 per cent. ; cane sugar, 
83 per cent. ; fat. 8.25 per cent. ; albumin, 
17.96 per cent. ; salts, 1.95 per cent. : 
water 23.20 per cent. The following de- 
scription of the operation of condensing 
milk in the way indicated Is taken from 
an early issue of the Circvlar : 

**The milk, as it Is received, is run Into 
sqiiare vats some four or five feet hbove 
the level of the bath and heating room. 
The bath tubs are circular, have a coil of 
steam pipe at the bottom and are nearly 
filled with water. In this bath are set 
cans, each holding about forty quarts. 
The milk is run into these cans from the 
receiving tanks and is heated to from 150 
to 175«F. It is then drawn thence into 
the heating wells, which have jacketed 
steam bottoms, and is there heated to 
boiling. It is next run into the vacuum 
pan, into which a stream is kept flowing 
about as fast as the evaporation goes on. 
If the milk is to be preserved plain, with- 
out the addition of sugar, it is evaporated 
to about one-fourth its volume, and as 
soon as the vacuum is broken the tem- 
perature is raised to about 200 ®F. The 
vacuum pan is kept at about 140«F. If 
the sugar is to be added, the hot milk 
from the vacuum pan is run into pans 
containing the requisite quantity of sugar 
which is dissolved.” 

Cream. 

The following Infox^atlon relative to 
cream is taken from Farmers* Bulletin 
42, United States Department of Agri- 
culture : 

When It is desired to raise cream the 
milk should be put in a cold place, where 
it will not be disturbed, as soon as pos- 
sible after it is received. A good quality 
of cream for table use can usually be 
obtained In this way. It will aid the 
cream in rising if the temperature of the 
milk is raised to about lOO^F. and then 
lowered by placing the dish in cold water. 
This cannot be done unless the milk is in 
good condition, as the high temperature 
may cause it to sour before it will cool 
suihcl^tbr to prevent souring. Milk Jars 
or bottles are now extensively used, and 
If they are filled when the milk is fresh, 
and carefully handled, the <taeam will 
show plainer witldn a few hours, and 
much less time is required for it to reach 
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the top after it has been delivered than 
when it has been mixed Just previous to 
delivery. Thus by the use of the Jars 
considerable time is saved and fresher 
cream can be obtained. The Jars may be 
purchased from any dairy supply com- 
pany at a small cost, and provide a neat, 
clean way of handling milk. 

Separator cream can be made much 
richer than “gravity” cream, and for this 
reason is preferred for whipping and some 
other purposes. It may be kept longer, 
as it can be taken from perfectly fresh 
milk, while that raised by gravity Is usu- 
ally 12 to 24 hours old when skimmed. 
Cream gradually becomes thicker the 
longer it is kept, and it is often held for 
this purpose. Sometimes it is 1 or 2 
weeks old when used ; very little is used 
in as fresh condition as milk. For this 
reason special care is needed to keep it 
sweet. Satisfactory results are not ob- 
tained by placing it in a refrigerator at a 
temperature of 50®F. It ought to be 
kept as near the freezing point as pos- 
sible ; it should be placed directly in con- 
tact with the ice or, better yet, be entirely 
surrounded with ice. Good efforts will 
be wasted if the ice comes up only half 
way and the top part is exposed to a 
warm temperature — it must be cold 
throughout. Skimmed milk and butter- 
milk should have the same care as whole 
milk. 

Dried MUk. 

Dried milk Is one of the most recent 
results of food Industry. It is a yellow- 
ish powder, presenting the appearance of 
coarse rye flour. According to the manu- 
facturers, it gives a product resembling 
fresh milk when mixed with water in 
proper proportions. Chemical analysis 
shows that the water is reduced from 
about 88 to about 3 per cent, in this pow- 
der. Its composition is as follows : 

Total solid matter, 95 per cent. ; albu- 
men, 25 per cent. ; fat, 24 to 25 per cent. ; 
ash, 5.7 per cent. ; milk sugar, 40 per 
cent. 

It represents ten times its weight of 
fre^ milk and may be used advantage- 
ousw in coffee, cocoa, etc. 

Milk Powder Manufacture is treated of 
in our Scientific Supplement No. 1553. 
For particulars about the Scientific Amer- 
ican Supplement kindly refer to the Ad- 
vertising Pages. 

Paatenrisation of Mttk, 

The following information relative to 
the pasteurization of milk is taken from 
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Farmers* Bulletin 43, issued by the 
United States Department of Agricul- 
ture ; 

The practice of pasteurizing milk is 
being followed by some dealers who find 
that it gfreatly reduces the number of 
complaints they receive on account of 
sour milk. The treatment consists of 
heating the milk to a temperature, usually 
between 140 and 160 «F., at which large 
numbers of bacteria in the milk are killed, 
and then cooling it to check the growth 
of others. If sufficient heat were used to 
kill all the germs the product would be 
called sterilized milk, and it might be 
kept in good condition indefinitely. Un- 
fortunately the higher heat renders milk 
objectionable to most consumers, by chan- 
ging its taste and appearance, and per- 
haps slightly reducing Its nutritive value. 

Special kinds of apparatus are u^d 
for pasteurizing milk on a large scale, 
and those generally preferred by the deal- 
ers are called continuous pasteurizers be- 
cause they do their work continuously. 
They are arranged so that the milk to be 
pasteurized flows through the apparatus 
in an uninterrupted stream, being heated 
by passing in a thin layer over a metal 
surface on the opposite side of which is 
steam or other heating agent, and being 
cooled in a similar manner in the same 
apparatus or another close at hand. Care 
is taken not to allow the temperature to 
go so high that a disagreeable cooked 
flavor is produced. 

The pasteurization of milk is desirable 
when the milk contains large numbers of 
harmful bacteria, and especially when it 
is thought to contain some pathogenic or 
disease-producing bacteria. 

The Importance of doing the work thor- 
oughly cannot be overstated. The tem- 
perature must be high enough and must 
be retained long enough to kill disease- 
producing organisms such as those of 
tyx^oid fever. Care must be taken to 
avoid scorching milk, and It must be thor- 
oughly cooled and protected from con- 
tamination after being heated. 

Some persons go so far as to advocate 
the pasteurization of all market milk in 
plants controlled by the municipalities. 
But there are objections to the process as 
well as advantages^ and it is doubtful if 
it should be adopted except where special 
ne^ exists. An important objection is 
that some of the worst types of bacteria 
are not killed by pasteurizing tempera- 
tures, and these grow in the pasteurized 
milk whenever the temperature permits. 
Furthermore, ^ey grow more rapidly in 
pasteurized than In raw milk, beeause the 
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‘‘sour-mllk** organisms, which would be 
antagonistic to them and hold them in 
check, have been largely destroyed by the 
heat. Thus It is possible for objection- 
able and even dangerous changes to take 
place in pasteurized milk without being 
apparent, and a consumer may use highly 
contaminated milk without knowing it 
until bad effects ar^ caused. He is 
warned against common souring which 
takes place In raw milk by the appear- 
ance, taste and smell of the milk. Some 
of the strongest champions of pasteuriza- 
tion recognize this objection and advise 
that it be done not more than twenty-four 
hours before the milk is consumed, so as 
to avoid the possibility of extensive bac- 
terial changes without accompanying 
warning signs as described. 

The pasteurization of milk in the home 
is an easy operation, and mothers should 
know how to do it, as the necessity may 
arise at any time. Of course it is best to 
have clean, wholesome milk that does not 
need to be pasteurized, but sometimes this 
is Impossible and the only milk available 
for the little ones Is from unknown 
sources and is teeming with bacteria. 
Undoubtedly such milk has cost many 
young lives. It is estimated that one- 
third of all children die before they are 
3 years old, and one of the leading causes 
of Infant mortality is unwholesome milk. 
Bad milk cannot be made perfect by pas- 
teurization, but the danger from Its con- 
sumption can be lessened. The Depart- 
ment of Agriculture has issued circulars 
giving full directions for pasteurizing 
milk in small quantities. The process Is 
simple and the necessary apparatus is 
Inexpensive. 

Briefly the directions are as follows : 
One or more bottles nearly full of milk 
are plugged with dry absorbent or other 
clean cotton and placed In an upright po- 
sition in a vessel having a false bottom 
and containing enough water to rise 
above the milk in the bottles. The vessel 
is closed, placed on the stove and heated 
until the water is 166«F., or even to 
boiling if special precautions are deemed 
necessary. It is then removed and kept 
tightly covered for half an hour. A 
heavy cloth over the vessel will heb? to 
retain the heat. The milk bottles are 
then taken out, oooied as quickly as pos- 
sible hy cold water or ice, and kept in a 
cold place. Milk thus pr^red may be 
expected to keep twenty*four hours, and 
should preferably be used within that 
time. The cotton plugs should be kept 
as dry as possibte and should nbt be re- 
moved until ihe milk la to be iMd. A 
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covered tin pall answers well for the 
larger vessel. An Inverted pii pan with 
perforated bottom can serve as the false 
bottom. A hole may be punched In the 
cover of the pall, a cork Inserted, and a 
chemical thermometer put through the 
cork so that the bulb dips In the water, 
thus enabling one to watch the tempera- 
ture closely without removing the cover, 
or an ordinary dairy thermometer may be 
used from time to time by removing the 
lid. 


Preservation of Milk. 

1. — A mixture of 2 drams boraclc acid 
with 3 drams common salt, of which an 
addition of 2-3 dram to 1 gaL of milk is 
said to increase its keeping qualities for 
twenty-four hours. 

2. — When milk contained In wire- 
corked bottles is heated to the boiling 
point in a water bath, the oxygen of the 
included small portion of air under the 
cork seems to be carbonated, and the 
milk will, It is said, keep fresh for a year 
or two. 

3. — A small quantity of boraclc acid 
added to milk will keep It from souring 
and delay the separation of cream. It 
can be kept several days by this means. 

4. — Fresh milk in bottles has been 
treated with oxygen and carbonic acid 
under pressure of some atmospheres. By 
this method It is said to be possible to 
preserve milk 50 to 60 days in a fresh 
state. The construction of the bottles is 
siphon-like. A bacteriological examina- 
tion of the preserved milk is still out. 

5. — Engineer Budde, of Copenhagen, 
has discovered a preserving agent for milk 
which consists in adding to the milk, 
which should be as fresh as possible, 
enough hydrogen peroxide to cause it to 
be completely decomposed by the enzymes 
of the milk. For this purpose 1.3 per 
cent,, by volume, of a 3 per cent, hydro- 
gen peroxide solution is required. The 
milk is well shaken and kept for five 
hours at 50 to 52<»C. in well-closed ves- 
sels. Upon cooling, it is said to keep 
fresh for about a month and also retain 
its natural fresh taste. With this process, 
if pure milk is used, the ordinary disease 
germs, it is claimed, are killed off soon 
after milking and the milk sterilized. For 
still longer conservation Budde adds an- 
other harmless preserving agent which he 
keeps secret, as it has not yet been pat- 
ented. ■ 

k,--^2dc<a2fne.«^According to Pr. Be- 
Sana, tJ^is substancei which has met with 
so much favor in Hyland and elsewhere 
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as an antiseptic, especially for the preser- 
vation of milk, has the following com- 
position : Boraclc acid, 18 parts ; borax, 
9 parts; sugar, 9 parts; glycerine, 6 
parts. 

l.-^MorfiVs Process . — In 1 gal. milk at 
130 to 140oF. (55 to 60®C.) is dissolved 
1 lb. gelatine; the mixture is left to cool 
to a jelly, when it is cut Into slices and 
dried. The compound is used to gelati- 
nize more milk, and this is repeated till 
the gelatine is in the proportion of 1 lb. 
to 10 gal. of milk. 


Testing Milk. 

The following directions for detecting 
impure milk, including the use of the 
creamometer, lactometer and the Babcock 
test, is taken from Farmers' Bulletin 42, 
issued by the United States Department 
of Agriculture : 

By pure milk is meant the properly 
handled product of healthy, well-fed cows. 
To be legally regarded as pure, in most 
places, milk must contain at least a cer- 
tain amount of fat and other solids. It is 
a difficult thing to determine by the ap- 
pearance of milk whether it is pure or 
not, and even experienced dairymen are 
frequently unable to do this. It has a 
slightly yellowish white color, a very 
slight odor, if any, and should have a dis- 
tinctly sweet and pure taste. When al- 
lowed to stand quietly for several hours, 
cream should rise naturally, and if the 
separation is thoroughly effected the 
cream should form one-eighth to one-fifth 
of the total volume or bulk. No sedi- 
ment should appear in the bottom of the 
jar or vessel. When gpod milk is poured 
from a tumbler it should cling to the 
glass a little and not run off dean like 
water. Skimmed or watered milk is thin- 
ner than whole milk and of a lighter 
shade, being of a bluish-white color. The 
yellow shade of milk is chiefly dfie to its 
fat, but as this constituent is more yel- 
low in the milk of some cows than others 
the yellowest milk is not necessarily the 
richest, and it is unsafe to Judge hy the 
color alone ; poor milk from some cows 
may be more highly colored than rich 
•milk from others. Besides this, artificial 
colors are sometimes added by dishonest 
persons. 

When a quantity of milk is to be t^ed, 
the first and most important thing to be 
done is to obtain a fair sample*--one timt 
will represent the whole and show Its 
average composition. If the sample is 
taken from near the top or bottom of a 
vessel of milk which has heap stimfiliiff 
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quietly for even a short time, it will be 
too rich or too poor in fat. The milk 
must be well and thoroughly mixed before 
the sample Is taken. A good way of doing 
this is to pour it several times fl*om one 
vessel to another. This should be con- 
tinued until no lumps or collections of 
cream appear on the surface. If small 
particles of butter are floating about, a 
fair sample cannot be taken. There are 
several methods of testing milk. A com- 
plete analysis by a chemist will give the 
exact amount of each component part. 
This requires considerable time and ex- 
pense, and is not necessary for practical 
purposes. 

Babcock Test,— 1. — Several methods of 
rapidly determining the fat content of 
milk with the aid of chemical reagents 
have been devised. One of the most ac- 
curate is the Babcbck milk test.* The 
little machine constructed to apply this 
test, and of which several patterns are 
made, is in use in almost all well-con- 
ducted milk-receiving stations. It re- 
quires about a tablespoonful of milk for 
a sample, and the exact percentage of fat 
in it can be determined by this test in 
ten to fifteen minutes. The result is ob- 
tained by the action of centrifugal force 
aided by some chemical agents. The 
original cost of the machine Is from $4 
to $16, according to size and pattern, and 
less than 1 cent’s worth of materials are 
used for each sample. Its manipulation 
is easily learned, and it can be success- 
fully operated by any careful person. A 
definite amount (18 grams t) of the milk 
or cream to be tested is measured in a 
pipette and placed in a bottle which has 
a long, slender, graduated neck (Fig. 1). 
Sulphuric acid is then added, and the 
bottle shaken until the mixture becomes 
dark-colored, which requires but a few 
moments. The acid does not affect the 
fat, but it dissolves the other milk solids 
which keep the fat globules apart. 

The bottle is then placed in the ma- 
chine, by which it is rapidly revolved in a 
horizontal position with the neck toward 
the center. The fat is thus forced toward 
the neck by the other contents of the 
bottle, which are heavier and therefore 
thrown away from the center to the bot- 


• Invented by Dr. S. M. Babcock^ of the 
Wisdonslh Agncultural Experiment Sta> 
tion, and fully'-descrlbed in bulletins of 
that and several other experiment stations. 

t 17j6 c.c. of milk weighs practically 18 
grains. Cream is tighter than milk t hence 
a larger volume must be taken. For exact 
resuim, cream samples shouM he weis^ied. 


tom of the bottle. Sufficient warm water 
is added \o bring the fat up into the 
neck, where Its exact percentage can be 
read on the scale. In the illustration a 
pipette for measuring the milk, the acid 
measure and a test bottle are shown. 
From two to twenty-four bottles, contain- 
ing as many different samples, can be 
tested at a time, according to the size of 
the machine. Special bottles of a modi- 
fied form are furnished for testing 
skimmed milk and cream. Apparatus for 
this test is sold by dairy supply firms, A 



Fig. 1.-— Glassware for the Babcock Milk 
Test. 


small machine, complete with the neces- 
sary glassware and acid, can be obtained 
for $5 or $6. Full directions are sent 
with the apparatus. These can be easily 
followed and quite accurate results ob- 
tained after a little practice. 

A number of other tests which can be 
quickly and easily made have been de- 
scribed by dtifarent investigators. lAke 
the Babcock test, they are to ijie deter- 
mination of the fat only> but are less sat- 
isfactory. Some testing appUaitoes tiave 
been placed on the market witii the nec* 
essary chemlcai agents In botm deto- 
nated lor a toter or huinber, without in- 
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formation as to the character of the 
liquids. These have to be used without 
sufficient kn<);^ledge of their nature, and 
they are apt to be unduly expensive. 
Ether is sent out in this way. This is not 
safe, as considerably damage might result 
from an inexperienced person handling 
such a highly inflammable or explosive 
substance. 

2. — Creamometer . — A very simple test, 
and one which, although not altogether 
reliable, is better than none, is the judg- 
ment of milk by the amount of cream it 
will show. This is not an accurate test, 
because it may fall to show cream when 
it should or it may show more than it 
ought. However, it will not show cream 
if there is none in the milk. With two 
samples of milk having the same amount 
of fat different results may appear with 
this test, as the proportion of the fat 
globules which rise depends on certain 
conditions, including the size of the fat 
glol)ules, the age of the milk, and the 
way it was handled before delivery. If 
fat globules have much difficulty in rising, 
only a small part of them will get to the 
top and they may carry up with them so 
much of the other constituents that there 
will be a large bulk of poor cream. When 
the test is carefully conducted and condi- 
tions are favorable to the rise of cream, 
fair results can usually be obtained. This 
test requires a long, graduated glass tube 
(Fig. 2), which is filled with milk to the 
zero mark and allowed to stand in a cool 
place for twenty to twenty-four hours. 
The cream may be aided In rising by 
warming the milk to 100° F. and then 
setting It, in the tube, in cold water, or 
the tube may be filled half full of milk 
and the remainder with warm water, 
which raises the temperature and reduces 
the viscosity; in such case only half as 
much cream will appear as the milk is to 
be given credit for; for example, if the 
contents of a glass are half water and 
show 10 per cent, cream upon the scale, 
this means, of course, 20 per cent, of the 
milk. If the milk Is the same each day 
and Is tested in the same way, there 
should be little difference in the cream 
shown. Tubes graduated specially for 
this test are sold by dairy supply firms. 
The cream test furnishes a good oppor- 
tunity to look for sediment; if the milk 
is not clean, dirt can be seen in the bot- 
tom of the cylinder. Care should be 
taken to caity the tube QtUetly, so that 
neither the aream nor the sediment will 
be disturbed. 

3. — Jbaetmniters. is a little 

heaviei: tlMin water* Its specific gravity 
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varies from 1.029 to 1.033, which means 
that the weight of pure milk varies from 
1.029 to 1.033 times the weight of water. 
Departures from the standard weight, 
such as those due to the quality of the 
natural milk or to skimming or watering, 
can be measured by an instrument called 
the lactometer. This is a weighted glass 
bulb with a slender stem bearing a gradu- 
ated scale, and it is so adjusted that when 


j 

Fig. 2. — Creamometer. 

Fig. 3. — ^Lactometer. 

placed in pure milk it will sink until some 
point on the scale is even with the sur- 
face of the liquid. This point is called 
the reading. Different kinds of lactome- 
ters are graduated In different ways. A 
style frequently used and known as the 
board of health lactometer registers IM 
when the specific gravity is 1.029, and 
less than 100 when the specific gravity is 
less than 1.029. A specific gravity of 
1.033 would be Indicated by 114 on .this 
lactometer. 
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The Quevenne lactometer is graduated 
from 16 to 40 and indicates directly the 
speciflc gravity. Thus at 60 ®P. it would 
read 32 in milk having a specific gravity 
of 1.032 and it would read 30.5 in milk 
having a specific gravity of 1.0305. The 
best forms of lactometers have a ther- 
mometer in the stem above the lactometer 
scale so that the temperature of the milk 
can be taken at the moment the reading is 
recorded. If the temperature is above or 
below 60®P. the lactometer reading must 
be corrected, and with the Quevenne lac- 
tometer the correction is made by adding 
0.1 to the readnig for each degree of tem- 
perature above 60® or subtracting 0.1 for 
each degree of temperature below 60®. 
Thus, if the Quevenne lactometer reading 
is 31 in milk having a temperature of 56®, 
the corrected reading would be 30.6 and 
the specific gravity at 60®, 1.0306. 

Accurate as these instruments are, they 
cannot do more than show specific grav- 
ity. If cream, which is lighter than milk, 
is removed, the specific gravity is in- 
creased ; and if water is added, the spe- 
cific gravity is decreased. Therefore if a 
sample of milk has a high specific gravity, 
skimming is suspected; while if it has a 
low specific gravity, watering is sus- 
pected. But if some cream is removed 
and water is added in proper proportion, 
the specific gravity may remain un- 
changed ; and this is one of the common- 
est ways of all for adulterating milk. If 
such fraud is extensively practiced it can 
be detected by the creamometer test or, 
more surely, by the Babcock fat test. 

A fair opinion of the value of milk, 
so far as its composition is concerned, can 
be formed from the percentage of fat, as 
the total solids of nornial milk increase 
and decrease as the amount of fat is 
greater or less. If milk has been tam- 
pered with by watering,, the percentage 
of fat is reduced in the same proportion 
as the other constituents, but in a greater 
proportion if the milk is skimmed. As 
fat is the part that the dishonest person 
tries to abstract, the purchaser is on the 
safe side If he judges of the quality of the 
milk by the fat which it contains. Many 
tests for .the fat of milk have been pro- 
posed. The lactoscope and other optical 
methods are sometimes used to determine 
the fat or “oll,*^ but they are inaccurate, 
and especially so in the hands of one 
without large experience. Borne of them 
depend on the color of the milk or on 
the fact that the more fat there Is, the 
less light will pass through a thin layer. 
But as the color of milk is not an indi- 
cation of its richness, and the same 
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amount of fat will retard more light 
when in small than when in large glob- 
ules, these methods may give. Incorrect re- 
sults and are therefore unreliable. 

4. — Formaldehyde^ Test for. — ^Deniges 
(Jour. Phar. Chim.) recommends the 
following method: To 10 c.cm. of milk 
add 1 c.cm. of fuchsine sulphurous acid, 
allow to stand five minutes ; then add 2 
c.cm. of pure hydrochloric acid and shake. 
If formaldehyde is not present, the mix- 
ture remains yellowish-white ; while if 
present, a blue-violet color is produced. 
This test will detect 0.02 gram of an- 
hydrous formaldehyde in one liter of milk. 

5. — Heated MUk, Test /or.-— Wilkinson 
and Peters publish the following method 
of determining whether milk has or has 
not been heated : To 10 parts of the milk 
add 2 parts of a 4 per cent, alcoholic so- 
lution of benzidin, 2 parts of a 3 per 
cent, solution of hydrogen dioxide and a 
drop or two of acetic acid. A blue color- 
ation is instantly produced in raw milk, 
but not in milk that has been heated 
above 137 ®F. In mixtures of raw and 
cooked milk, 15 per cent, of raw milk 
gives a distinct, and even 10 per cent, a 
faint blue coloration; but the addition of 
5 per cent, of raw milk cannot be de- 
tected. If the hydrogen peroxide is omit- 
ted, the process may be used to detect the 
presence of that substance in the milk. 

6. — Litmus . Test. — H. D. Richmond 
iChem. News) reports that litmus paper 
is entirely useless for testing the acidity 
of milk, this material often giving a re- 
action with perfectly fresh milk. Litmus 
paper may be either red, ‘ containing only 
the acid ; or blue, containing besides the 
acid a varying amount of alkali, so that 
the paper may contain either all red par- 
ticles of litmus, all blue, or an Inter- 
mediate mixture of the two. If these 
varieties of paper are applied to partially 
neutralized acids of various strength con- 
tradictory results may be obtained. Milk 
contains phosphoric acid in several states 
of neutralization. If milk is tested with 
a blue litmus, the paper having its acid 
entirely neutralized Is more alkaline than 
the milk, and a portion of the alkali will 
pass into the liquid until equilibrittm is 
restored; in consequence Ihe litmus be- 
comes less alkaline and turns slightly red. 
If red litmus paper, which is more acid 
than the milk, is employed, alkali will 
pass from the liquid to the paper and 
turn it slightly blue^ Litmus paper of 
some intermediate stage weuld not be 
affected. 

7. — Wetter^ Test for. — Qerman dem- 
ist furnishes a veir slmple^^l^^ 
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testing the amount of water in milk. All 
that is required Is a small quantity of 
plaster of Paris, say 1 oz. This is mixed 
with the milk to a stiff paste and then 
allowed to stand. With milk of 1,030 
specific gravity and a temperature of 
60OF., it will harden in ten hours ; if 25 
per cent, of water is present, in two 
hours ; if 50 per cent., in one hour and a 
half ; and with 75 per cent., in thirty 
minutes. Skimmed milk which has been 
standing for twenty-four hours, and is 
of 1,033 specific gravity, sets in four 
hours ; with 50 per cent, of water in one 
hour, and with 75 per cent, in 30 minutes. 
Heat should not be applied, as then the 
use of the thermometer would be required. 
This test is certainly very simple and not 
costly. 

POULTRY 

Chicken Feed. 

For Young Chickens , — Eggs which are 
not fertile are boiled for hour and are 
then ground in a meat chopper without 
removing the shells. They are then mixed 
with six times their bulk of rolled oats. 
This mixture is used for 2 or 3 days, 
until the chicks have learned how to eat. 
It is fed in connection with chicken grit, 
short-cut clover or chaff. After the third 
day the chicks are fed a mixture of hard, 
fine broken grains. The following method 
(1) is recommended by the United States 
Department of Agriculture : Cracked 
wheat, 15 parts by weight ; pinhead oats 
(granulated oatmeal), 10 parts; fine 
screened cracked corn, 15 parts ; fine 
cracked peas, 3 parts ; broken rice, 2 
parts; chick grit, 5 parts; fine charcoal 
(chick size), 2 parts. 

Several of the prepared dry commercial 
chicken feeds may be substituted for the 
broken grains if desired. They are not, 
however, to be considered more desirable 
than the home-mixed broken grains men- 
tioned above. Where there is only a 
small quantity of chickens, It is perhaps 
as well to buy the feed ready prepared. 
The chicks should always have clean 
water, sharp grit and fine charcoal. 

At 9 o’clock in the morning the rolled 
oats and egg mixture should be us^, 
and they should not be allowed to feed 
more than five minutes. At 12,30 P. M. 
the hard grain mixture is fed and at 4.30 
P. H. or 5 o’clock they are fed all they 
wish to eat of the rolled oats and egg 
mixture. 

When they are about 3 weeks old the 
rolled oats and egg mixture is gradually 
dii£g>laced by a mixture having the follow- 
ing co»i|>osition : Wheat bran (clean) » 2 
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parts by weight; cornmeal, 4 parts; mid- 
dlings, or “red dog’’ fiour, 2 parts; lin- 
seed meal, 1 part ; screened beef scrap, 2 
parts. 

This mixture is moistened with water 
just enough so that it is not sticky, but 
will crumble when a handful is squeezed 
and then released. The birds are de- 
veloped far enough by this time so that 
the tin plates are discarded for light 
troughs with low sides. Young chicks like 
the moist mash better than that not 
moistened, and will eat more of it in a 
^hort time. There is no danger from the 
free use of the properly made mash twice 
a day, and since it is already ground the 
young birds can eat and digest more of it 
than when the feed is all coarse. This 
is a very important fact and should be 
taken advantage of at the time when the 
young chicks are most susceptible to rapid 
growth, but the development must be 
moderate during the first few weeks. 
The digestive organs must be kept in nor- 
mal condition by the partial use of hard 
feed, and the gizzard must not be de- 
prived of its legitimate work and allowed 
to become weak by disuse. 

By the time the chicks are 5 or 6 weeks 
old the small broken grains are discon- 
tinued and the two litter feeds are wholly 
of screened cracked corn and whole 
wheat. Only good clean wheat that is 
not sour or musty should be used. 

When young chicks are fed as de- 
scribed, the results have always been sat- 
isfactory if the chicks have not been 
given too much of the scratch feed and if 
the dishes of ground material have been 
removed immediately after the meal was 
completed. The objections to this system 
of feeding are the extra labor involved in 
preparing the eggs, mixing the feed with 
water and removing the troughs at the 
proper time. 

Method 2 is similar to method 1, except 
that fine beef scrap is used instead of 
boiled eggs, and the mash is not mois- 
tened. 

Early In the morning the chicks are 
given the hard feed on the floor Utter as 
described in Method 1. At 9 o’clock they 
are fed a mixture having the folloiylng 
composition: Rolled oats, 2 parts by 
weight; wheat bran, 2 parts; cornmeal, 2 
parts; linseed meal, % part; screened 
beef scrap, 1 part 

This is given in the plates or troughs^ 
and the dishes are removed after ten min- 
utes’ use. 

At 12.30 the hard grains are fed again, 
and at 4.30 or 6 the dry-meal mixture is 
given to them for half an hoiu* or left 
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until their bedtime. The meal being dry, 
the chicks cannot eat it as readily as they 
can the egg and rolled oats or the mois- 
tened mash. For that reason it is left for 
them to feed upon longer than when 
moistened with the egg and water, but is 
never left before them more than ten min- 
utes at the 9 o’clock feeding time. The 
aim is to give them enough at each of 
the four meals so that their desire for 
food may be satisfied at the time, but to 
make sure that they have nothing left to 
lunch upon. It is desired to have their 
crops empty of feed before feeding them 
again. When treated in this way they 
will have sharp appetites when the feeder 
appears, and come racing out from the 
brooder to meet him. If they have been 
overfed at the previous meal, and have 
lunched when they saw fit, they do not 
care for the feeder’s coming. If overfed 
a few times the creatures become debili- 
tated and worthless. 

What has been said so far is with ref- 
erence to chicks that are hatched out in 
early spring, at a season of the year when 
it is impossible under the climatic condi- 
tions in Maine for them to get out of 
doors for work. 

Feeding Hens. 

The following method of feeding hens 
is that recommended in Farmers’ Bulle- 
tin 357 of the Department of Agriculture, 
entitled “Methods of Poultry Manage- 
ment at the Maine Agricultural Experi- 
ment Station” : 

The method of feed now employed is in 
detail as follows: Early in the morning 
for each 100 hens 4 quarts of whole com 
is scattered on the litter, which is 6 to 8 
inches deep on the floor. This is not 
mixed into the liUer, for the straw is dry 
and light, and enough of the grain is hid- 
den so the birds commence scratching for 
it almost immediately. At 10 o’clock they 
are fed in the same way, 2 quarts of" 
wheat and 2 quarts of oats. This is all 
of the regular feeding that is done. 

The use of corn and com-meal as ma- 
jor parts of the feed of hens kept for egg 
production has been very generally con- 
demned by poultrymen and farmers, 
until it is now used only as a very minor- 
part of the ration for the fear that its 
use will cause overfatness and interfere 
with egg making. When used more 
freely and made a prominent factor in 
the- ration it has been thought best to 
have the kernels broken, so that in hunt- 
ing and scratching for the small pieces 
the birds might get the exercise needed to 
l^p themselves in health and vi^r. It 
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was reasoned that even a small quantity 
of whole corn could be readily seen and 
picked up from the straw litter with little 
exertion and that the vices of luxury and 
idleness would follow. In order to test 
this view an experiment was carried out 
at the station in the winter of 1906-7 
in which whole corn was substituted for 
cracked corn in the ration of 500 laying 
pullets. A control lot of 500 received 
cracked corn. All other conditions affect- 
ing the two lots were kept as nearly iden- 
tical as possible. The result of the ex- 
periment was that there was no appre- 
ciable difference in regard to either egg 
production, health or general well-being 
between the two flocks of birds. 

Besides the dry whole grain a dry 
mash is kept always before the birds. 
Along one side of the room is the feed 
trough with its slatted front, and in it is 
kept a supply of dry meals mixed to- 
gether. This dry-meal mixture or mash 
has the following composition: Wheat 
bran, 2 parts by weight; corn-meal, 1 
part; middlings, 1 part; gluten meal or 
brewers’ grains, 1 part; linseed meal, 1 
part; beef scrap, 1 part. 

These materials are spread on the floor 
in layers one above another and shoveled 
together until thoroughly mixed, then 
kept in stock for supplying the trough. 
The trough is never allowed to remain 
empty. The dry-meal mixture is con- 
stantly within reach of all of the birds, 
and they help themselves at will. 

Oyster shells, dry cracked bone, grit 
and charcoal are kept in slatted troughs 
and are accessible at all times. A mod- 
erate supply of mangolds and plenty of 
clean water is furnished. About 5 pounds 
of clover hay cut into %-lnch lengths is 
fed dry daily to each 100 birds in winter. 
When the wheat, oats and cracked com 
are given, the birds are always ready and 
anxious for them, and they scratch in the 
Utter for the very last kernel before 
going to the trough where an abundance 
of feed. is in store. 

It is very evident that the hens like the 
broken and whole grains better than the 
mixture of the fine, dry materials; yet 
they by no means dislike the latter, for 
they help themselves to it, a mouthful or 
two at a time, whenever they seem to 
need it, and never go to bed with empty 
crops, so far as noted. They apparently 
do not like it weU enough to gorge them- 
selves with it, and sit down, loaf, get 
overfat and lay soft-shelled eggs, ajs is so 
commonly the case with Flymouth Hocks 
when they ate given wam mortilhg 
mashes in troughs. 
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Some of the advantages of this method 
of feeding are that the mash is put in the 
troughs at any convenient time, only 
guarding against an exhaustion of the 
supply, and the entire avoidance of the 
mobbing that always occurs at trough 
feeding when that is made a meal of the 
day, whether it be at morning or eve- 
ning. There are no tailings to be gath- 
ered up or wasted, as is common when a 
full meal of mash is given at night. The 
labor is very much less, enabling a per- 
son to care for more birds than when the 
regular evening meal is given. 

For green feed during winter and 
spring mangolds are used. They are 
liked by the birds, and when properly 
harvested and cared for remain crisp and 
sound until late spring. They are fed 
whole, by sticking them onto projecting 
nails about a foot and a half above the 
floor. Care must be exercised in feeding 
them, as they are a laxative when used 
too freely. On the average about a peck 
per day to 100 hens can be safely used. 
They would eat a much greater quantity 
if they could get it. 

The average amounts of the materials 
eaten by each hen during one year 
are about as follows: Grain and the meal 
mixture, 90 lb.: oyster shell, 4 lb.; dry 
cracked bone, 2.4 lb.; grit, 2 lb.; charcoal, 
2.4 lb.; clover, 10 lb. 

Pigeons’ Food. 

Asafetida, 1 dram; potassium nitrate, 
4 drams; magnesium sulphate, 1 oz.; pre- 
pared chalk, 1 02 .; licorice, 2 oz.; fine 
sand, 2 oz.; corn-meal, 12 oz. 

Poultry Food. 

Fecundity of the hen is dependent 
upon other things than the medicine 
which she takes. Birds in a wild state 
are Independent of the apothecary; it 
Is only when they have been deprived 
of their natural food and surroundings 
that chemicals have to be resorted to, 
and then with but doubtful effect. 

Poultry to be profitable should be 
heal^y, and to be healthy they should be 
kept clean, free from parasites, have 
plenty of room in which to rove by day, 
an airy roost by night, a variety of food, 
including green stuff and meat and gravel 
to aid in its digestion, and an abundance 
of fresh water. 

Becluded retreats in which to make 
their nest should also be provided for 
the fowls. 

But many fowls are deprived of some 
or all of these good things. 
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There is a great similarity between 
the various poultry powders and foods. 
The powders are popularly supposed to 
increase the egg-laying power of hens. 
We quote a few typical formulas: 

1. — Powdered eggshell or phosphate of 
lime, 4 oz.; iron sulphate, 4 oz.; pow- 
dered capsicum, 4 oz.; powdered fenu- 
greek, 2 oz.; powdered black pepper, 1 
oz.; silver sand, 2 oz.; powdered lentils, 
6 oz. 

A tablespoonful to be mixed with suf- 
ficient food for twenty hens. 

2. — Oyster shells, ground 5 oz.; mag- 
nesia, 1 oz.; calcium carbonate, 3 oz.; 
bone, ground, oz.; mustard bran, 
oz.; capsicum, 1 oz.; sodium chloride, 1 
oz.; iron sulphate, % oz.; sodium car- 
bonate, % oz.; sulphur, % oz.; beef, 
lean, dried and powdered, 10 oz.; fine 
sand, 10 oz.; corn-meal, 20 oz.; linseed- 
meal, 20 oz. 

Reduce all to moderately coarse pow- 
der and mix well. 

The above are formulas that are recom- 
mended by poultrymen, and pharmacists 
should not condemn them, even if they do 
seem polypharmic, Poultrymen have ideas 
of their own about the value of compli- 
cated formulae. 

3. — Mustard, 4 oz.; fenugreek, 3 oz.; 
oyster shells, ground, 2% oz.; bone, 1% 
oz.; sodium sulphate, 1 oz.; capsicum, 
2 oz.; black antimony, 2 oz,; Venetian 
red, 2 oz.; corn-flour, 4 oz.; asafetida, 
90 gr. Reduce all to powder and mix 
well. 

A tablespoonful is to be mixed with 
sufficient meal or porridge to feed twenty 
hens. 

4. — Iron sulphate, 1 oz.; red pepper 
pods, 1 oz,; black pepper, 2 oz.; calcium 
phosphate, 8 oz.; bread crust or crackers, 
8 oz.; fenugreek, 4 oz. Powder the in- 
gredients, and add four parts of clean 
white sand. If preferred, well boiled 
white beans may be used instead of the 
bread crust. The beans should be pressed 
through a colander to remove the hull, 
and then worked up with the powders. 
Label as follows: “For every dozen 
hens, add one level tablespoonful of the 
powder to the ordinary food, mixiifk 1^ 
thoroughly, feo that it may be as evenly 
distributed as possible, 

5. — Bone, ground, or slacked lime, 12 
oz.; gentian, powdered, 1 oz.; capsicum, 
powdered, 1 oz.; ginger, powdered, 2 oz.; 
sulphur, 1 bz. Put a teaspoemful In a 
quart of food. 

6. — Ground bone or phosphate of lime, 
12 oz.; capsicum, 1 oz.; ginger, 2 oz,; 


( 47 ) 



Agrieutt^fe 


(Poultry Remedies) 


(Weight of Eggs) 


cantharides, 1 dram; potassium nitrate, 
1 oz. Put a teaspoonful in a quart of 
food. 

7. — Oyster shells in coarse powder, 
2,400 parts; calcium carbonate, 380 
parts; calcium phosphate, 380 parts; 
powdered black pepper, 500 parts; pow- 
dered red pepper, 40 parts ; iron oxide, 
60 parts; chlorides, phosphates and sul- 
phates, soluble in water, 80 parts. 

8. — Powdered red pepper, 2 oz.; pow- 
dered allspice, 4 oz.; powdered ginger, 
6 oz. Mix by sifting. One tablespoon- 
ful to be mixed with every pound of food 
and fed two or three times a week. 

9. — Mix the following substances thor- 
oughly after they are reduced to a coarse 
powder: 1 part of sodium chloride, % 
part of iron sulphate, the same quantity 
of sodium carbonate and the same quan- 
tity of sulphur. Add 10 parts of lean 
beef, dried and pulverized, 10 parts of 
fine sand, 20 parts of Indian corn, and as 
much linseed cake. 


Remedies for Croup, Gape, Lice, Etc. 

1. — Croup. — Potassium chlorate, 2 
av.oz.; cubebs, 2 av.oz.; anise, 1 av.oz.; 
licorice root, 3 av.oz. Reduce all to 
powder and mix well. Mix a teaspoon- 
ful of this with food for sixty hens. 

2. — Gape Cure. — Take a wooden 

box, a little bigger than a biscuit-tin, and 
divide it in two by means of a piece of 
wire netting. Place half of an ordinary 
brick, made very hot by means of fire, 
on one side of wire netting and the chicks 
on the other. Cover the whole box with 
a cloth, and then insert under the cloth 
a tablespoon with teaspoonful of car- 
bolic acid. Pour the liquid on to the 
hot biick and withdraw spoon. The 
fumes will cure the chicks in two min- 
utes. ^ 

Take out the chicks just before they 
are apparently suffocated. 

Be careful to keep the hands and face 
away from the liquid when it is poured 
on to the brick, as It will blister the 
skin. 

If chicks are not cured keep them in 
the^ fumes longer. 

b. — ^Powdered camphor, 4 drams; per- 
oxide of iron, 8 drams; powdered fenu- 
greek, 8 drams; powdered licorice, 3% 
oz. Mix. Two teaspoonfuls to be mixed 
with the food of a dozen fowls. 

3. — i4ce Exterminator. — a. — ^Make the 
roosts perfectly clean with hot soap and 
water, and afterward apply spirits of 
turpentine or kerosene oil. Also strew 
some sprigs and branches over the floor 


of the coop. The bulldli^ should be kept 
clean. 

b. — Gas tar, 12 oz. ; sodium hydroxide, 
2 oz.; sulphur, 4 oz.; rosin, 2 oz,; water, 
1 gal. Boil the tar with the soda and 
some of the water; add the rosin; after 
dissolving, add the sulphur and the bal- 
ance of the water. 

4. — Roup. — a. — Licorice, — 2 oz.; anise, 
1 oz.; cubebs, 1 oz.; capsicum, 10 gr.; 
potass, chlorate, 1 oz. The ingredients, 
all in fine powder, should be intimately 
mixed. 

b. — Calomel, 1 dram; antimonial pow- 
der, 1 dram; powdered licorice, 1 dram; 
copaiba, enough. Make sixty pills, and 
give one night and morning. 

5. — Tonic Pills for Pigeons and Poul- 
try. — The following two formulas are 
from the Pharmaceutical Journal : a. — 
Red cinchona bark, 1 gr. ; extract of 
calumba, 60 gr. ; extract of chamomile, 
60 gr.; extract of gentian, 60 gr. Mix. 
Dose, 4 to 12 grains. 

b. — Ferrous sulphate, 60 gr.; extract 
of jaborandi, 1 gr. Mix. Dose 2 to 6 
grains. 

c. — Gentian, 1 dram; capsicum, 1 
dram; fenugreek, 1 dram; black anti- 
mony, ^ drams; licorice, 6 oz. Reduce 
all the ingredients to powder and mix 
thoroughly. Put a tablespoonful in the 
food for two or three dozen times, every 
day or two. 


Weight of Hen Eggs. 

A German agricultural journal gives 
the following table showing the variation 
in weight between eggs of the same 
family of chickens, and of the compara- 
tive value of the product of different 
kinds of fowls: 


Common hen, small 
Common hen, mean 
Common heh, large 

Italian hen. 

Houdan 

La Flesche 

Brahma 


Weight of 
Whole 

Eggs. Shell. 
Grains. Grains. 

635.60 84.86 

738.35 92.58 

802.36 93.25 

840.00 92.50 

956.60 93.50 

926.50 94.25 

1,025.50 114.86 


Net. 

550.54 

645.77 

709.11 

747.50 

853.10 

835.25 

91064 


From this it will be seen that the 
Houdans and Bnflimas ^re the most 
profitable producers, as far as food value 
is concerned— provided, of course, '"they 
are equally prolific with the ordinary 
fowl. 

Another calculation made by our au- 
thority is the number of eggs to the « 
pound, of the various weights. This is 
as follows: Small ordinary eggs (635 


d « I 






Agriculture 


(Veterinary) 


gr.), 12.20; large ordinary eggs (802 gr.), 
9.25; Houdan eggs, 8; Brahma, mean, 
7.4 ; Brahma, large 7.1. 


VETERINARY FORMULAS 
Miscellaneous. 

Anesthetics. — ^The following are taken 
from the Revue pharm. des Flandres: 

1. — Billroth's Mixture. — Chloroform, 3 
parts; sulphuric ether, 1 part; alcohol, 1 
part. 

2. — ^English Mixture. — Sulphuric ether, 

3 parts; chloroform, 2 parts; alcohol, 1 
part. Mix. 

3. — Wachsmith’s Mixture. — Chloro- 
form, 5 parts; oil of turpentine, rectified, 

1 part. 

Condition Powder for Stock. — 1. — 
Cream of tartar, 5 lb.; sulphur, 5 lb.; 
white rosin, 5 lb.; gum guaiacum, 3 lb.; 
potassium nitrate, 2 lb.; gentian, 5 lb.; 
sulphuret of antimony, 6 oz. Reduce the 
Ingredients to fine powder an<f mix inti- 
mately. 

2. — Sulphur, 2 lb.; fenugreek, 4 lb.; 
cream tartar, 1 lb.; licorice, 1 lb.; black 
antimony, % lb.; gentian, % lb.; aniseed, 
% lb.; common salt, 1 lb. Dose, 1 oz. 
dally for 2 or 3 weeks. 

3. — Powdered fenugreek, 3 oz.; pow- 
dered black antimony, 2 oz.; sulphur, 4 
oz.; powdered rosin, 2 oz.; powdered ni- 
trate of potassium, 3 oz.; Epsom salt, 

6 oz. 

4. — Saltpeter, 1 oz.; ginger, 2 oz.; 
fenugreek, 3 oz.; black antimony, 1 oz.; 
licorice, 1 oz.; linseed meal, 8 oz. 

Embrocations, — 1. — White of 3 eggs; 
pyroligneous acid, 5 oz. ; water, 5 oz. ; 
oil of turpentine, % oz.; alcohol, 6 oz. 

2. — Spirit of camphor, 1 pt.; tincture 
of capsicum and myrrh, 12 oz.; oil of 
turi>entine, 12 oz.; linseed oil, 4 oz.; oil. 
of stone (crude petroleum), 1% pt; oil 
of amber, 2 oz.; oil of origanum, 3 oz.; 
BaH)adoes tar, 1% oz. 

3. -— Barbed Wire Liniment. — a. — Crude 
carbolic acid, 4 oz.; pine tar, 4 oz.; oil 
of spike, 4 oz. ; cheap lubricating oil, to 
make 4 pt The lubricating oil here 
mentioned may be any that happens to be 
on hand, but the best is the heavy, stiff, 
cheap “black oil” which may be pur- 
chased at about 10 cents a gallon. This < 
oil is a good healing agent of itself, and 
is eisb a good disinfectant and insecticide. 
It is largely used for this latter purpose, 
and with very satisfactory results. 

b. — darbolic acid, % oz.; spirits tur- 
pentine/ uz. ; pine tar, 2 H oz. ; fish 
oil; ti. s, 16 oz. M.;— Apply to cuts after . 
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first washing with warm water and cas- 
tile soap. 

3. — Carbolic acid, 4 fi.dr. ; pine tar. 2 
oz.; oil turpentine, 1 fl.oz.; fish oil, to 
make 1 pt. 

d. — Raw linseed oil, 10 oz.; pot. ni- 
trate, 1 oz.; lead acetate, 1 oz.; sulphuric 
acid, 1 oz.; carbolic acid, oz. Mix 
carefully. 

4. — Magoffin’s Queen Balm. — Camphor, 

2 oz. ; myrrh, 2 oz. ; guaiac, 1 oz. ; capsi- 
cum, 2 oz.; oil of sassafras, 1 oz.; oil of 
hemlock, 1 oz.; alcohol, 1 gal. Macerate, 
with occasional agitation, for seven days; 
then filter. 

For bruises, sprains, frostbites, burns, 
rheumatism, ulcers, etc., use by applying 
freely to all parts affected, “warming it 
in” well with warm fiannel. 

Magoffin's Horse and Cattle Powder . — 
Powdered copperas, 5 lb.; powdered rosin, 
5 lb.; powdered sulphur, 5 lb.; powdered 
saltpeter, 3 lb.; ground oil cake, 10 lb.; 
powdered asafetida, 3 lb.; powdered alum, 

3 lb. Mix carefully by means of sieve. 
Directions; Give a horse a heaping spoon- 
ful evei'y morning, in wet oats or proven- 
der, for six or eight mornings; afterward 
the same every other day for a few days. 
The same dose for a hog or cow and 
double the quantity for an ox. 

Cattle. 

1. — Calf Meal. — Pea meal, 3% lb.; len- 
til meal, 3% lb.; fenugreek, H lb.; bar- 
ley meal, 14 Ib.; crushed linseed, 7 lb. 
Mix. — Chem. and Drug. 

2. — Nutritive Powder for Cattle . — a. — 
Fenum grecum, 4; linseed, 4; Juniper 
berries, 4; rosin, 4; mustard, 4; Glau- 
ber’s salt, 3; Common salt, 3; flowers of 
sulphur, 3; green vitriol, 3; black anti- 
mony, 1; Chili saltpeter, 1; coriander, 1. 

b. — Sulphide of antimony, 4; flowers 
of sulphur, 4; bean or malt flour, 225, 
Dose, 1 tablespoonful in the feed. 

c. — Flowers of sulphur, 2; fenugreek 
seed, 4; tartar, 1; licorice, 1; Chili salt- 
peter, 1; sulphide of antimony, 0.5; gen- 
tian, 0.25; aniseed, 0.25; common salt, 
1. Dose, 1 oz. daily for two or three 
weeks. 

d. — Gentian, 4; licorice, 4; fenugreek, 
16; saltpeter, 4; common salt, 4. 

e. — ^Aromatic powder, 2; asafetida, 
0.25; tartar, 0.75; suli^lde of antimony, 
0.5. 

f. —Sulphide of antimony, 16; flowers 
of sulphur, 9; elm bark, 4; rosin, 2; 
Chill saltpeter, 2; aniseed, 1, DOse, 
heaped tablespoonful once or twice a day. 

g. — Anhydrous green vitriol, 6; can- 
tharides, 1; ginger, 3; Sulphide of anti- 


<49 y 





Agriculture 


(Veterinary — ^Dogs) 


mony, 6; Chili saltpeter, 5; flowers of 
sulphur, 10; linseed, 10; gentian, 7; tar- 
tar, 3; rosin, 5; aniseed, 5. Dose, one 
tablespoonful once or twice a day in 
the feed, or mixed with molasses, honey, 
or glycerine in one mass, which is given 
in a capsule of gum. 

h. — Tartar, 5; flowers of sulphur, 5; 
rosin, 5; guaiacum, 3; Chili saltpeter, 
2; gentian, 5; golden sulphur, 6. 

1 . — -Gentian, 100; fenugreek, 50; fen- 
nel, 50; cattle salt, 300; bicarbonate of 
soda, 100; Glauber's salt, 400; saltpeter, 
50; juniper berries, 400. 

3. — MUk Poioder for Cows. — a. — ^For 
increasing the flow of milk in cows, 
Hager’s Manual recommends the follow- 
ing mixture: Potassium nitrate, 1 part; 
alum, 1 part; sublimed sulphur, 1 part; 
prepared chalk, 1 part ; white bole, 2 
parts; red clover, 5 parts; anise, 10 
parts ; fennel, 10 parts ; salt, 10 parts. 
All should be in tolerably fine powder 
and should be well mixed. The directions 
are to give one or two handfuls with the 
morning feed. 

b. — Dieterich’s Manual recommends* 
this; Caraway, 12 parts; calamus, 12 
parts; salt, 5 parts; sulphur, 3 parts. 
Give twice daily two heaping tablespoon- 
fuls of this powder in a liter of warm 
beer. 

4. — Spiced Cattle Food . — Locust bean 
meal, 6 cwt. ; Indian meal, 10 cwt. ; lin- 
seed cake ^ meal, 3 cwt.; sulphur, 1 qr. 
12 lb.; saltpeter, 1 qr. 12 lb.; common 
salt, 1 qr. 2 lb.; fenugreek, 20 lb.; gen- 
tian, 10 lb.; sulphate of Iron, 5 lb.; ani- 
seed, 4 Ib.; ground ginger, 3 lb.; total, 
20 cwt. 1 qr. 12 lb. 


Dogs. 

Appetite puts for Dogs. — Calamus, 
6 grams; dried sodium sulphate, 6 grams; 
sodium bicarbonate, 2 grams; powdered 
rhubarb, 2 grams. Mix and form into 
six pills, with syrup. Give one pill twice 
dally. 

Asthma. — 1. — ^Asthma claims its vic- 
tims among dogs, especially old or pet 
dogs overfed with sweets and meat The 
most striking symptom is difficulty in 
breathing. The respiratory movement is 
done by two apparent efforts, but the In- 
spiration is performed with ease. Respi- 
ration is more difficult after feeding, 
being accomplished by a peculiar cough 
resembling a grunt. The animal does not 
thrive, and becomes pot>l>ellied. A good 
sharp purgative should be given, and the 
bowels kept open for some time. All 
luxuries must be withdrawn, only •good 
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food, such as porridge, being given. If 
the patient cannot relish such simple 
food let it do without. A teaspoonful of 
the following mixture should be given 
twice daily or when breathing becomes 
painful and heavy : Liq. arsenicalis, 1 
dram; spt. ether nit., 2 drams; spt. am- 
mon. arom., 2 drams ; syr. scillae ad., 1 
oz. 

2. — For Chronic Asthmatic Cough: Ex- 
tract of hemlock, 30 gr.; extract of hen- 
bane, 10 gr. powdered digitalis, 20 gr. 
Form a mass with conserve of rose or 
other suitable excipient, and make into 
ten pills. Give one night and morning. 

Catarrh . — Catarrh (coryza or* cold) 
affecting the head is a common and 
troublesome complaint to which the dog 
is subject. There is no doubt that it is 
a form of influenza, and it often accom- 
panies distemper. The complaint is not 
usually dangerous, nor does it prove fatal 
in the majority of cases, but may de- 
velop seriously if neglected. The affected 
animal is more or less feverish, with or 
without a discharge from the eyes and 
nostrils. There is also a certain amount 
of sneezing, and occasionally a sore throat 
is contracted. In treating such cases, 
give a mild dose of castor oil or glycerine. 
Keep the dog in a warm and even tem- 
perature and hold its head over a basin 
of hot water containing a teaspoonful of 
eucalyptus oil to each pint of water. 
The following mixture should be given 
in doses of one teaspoonful night and 
morning: Tr. opii, 1 dram; tr. lavand. 
CO., 1 dram; tr. camph. co., 4 drams; liq. 
ammon. acet., 2 drams ; syr. scillae ad., 2 
OZ. If the throat seems to be much in- 
flamed or painful a poultice of hot sand 
or salt tied around the neck close up to 
the head will gradually give relief. 

Colic . — Colic is an ailment to which 
dogs are subject, although the fact is not 
generally known, as the animal has all 
the appearance of being mad — ^the ignorant 
immediately pronouncing it as such. 
Treatment should begin with a good dose 
Of a purgative, followed by whisky, laud- 
anum, chlorodyne or other anodyne at 
hand. Rub the stomach well and apply 
hot cloths at Intervals, or preferably give 
a good warm bath, rubbing well while 
in the bath and dry thoroughly afterward. 
Keep the dog warm and dry until pur- 
gation ensues. In after-feeding give 
small pieces of fish, beef tea, soups, etc., 
to assist the stomach to recover normal 
action. 

Constipation . — ^Magnesium sulphate, 1 
oz.; syrup of buckthorn, 4 drams; com- 
pound tincture of chloroform, 30 minims; 
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water, enough to make 6 oz. Dose, from 
2 drams to 2 oz. in the morning. I^et 
the animal have all the dog grass (triti- 
cum) he will eat. In a field he will find 
it for himself, or if it is gathered and 
taken to him fresh, he will eat it. 

Cough Mixture. — Tincture of bella- 
donna, 4 drams; syrup of squill, 4 drams; 
paregoric, 1 oz.; water, enough to make 
6 oz. Dose, a teaspoonful three times a 
day. 

Diarrhea, — Rub the abdomen with a 
mixture of equal parts of the spirits of 
camphor and Juniper, and give each 
morning and evening a pill containing; 
Opium, 3 gr.; althea, 3 gr.; licorice root, 
15 gr. Keep the animal warm and feed 
him on simple, easily dlg^ested foods. 

Distemper. — 1. — Distemper is one of 
the most common diseases among young 
dogs, and has been likened to measles. 
For its cure, a pill, two or three times 
a week, composed of the following, has 
been recommended: Antimonial powder, 
2^ gr.; mercury with chalk, 2 gr.; 
Dover’s powder, 3 gr.; quinine sulphate, 
1% gr.; extract of nux vomica, % gr. It 
is well to see that the animal's bowels 
are kept open. 

2. — ^Fluid extract of buckthorn, 1 oz.; 
tincture of ginger, % oz.; syrup of pop- 
ples, 2 oz.; syrup, 1 oz.; cod-liver oil, 
enough to make 8 oz. Give a dessert- 
spoonful three times a day. 

Dog Biscuit . — ^The Pharmaceutische 
Zeitung of Berlin gives the following de- 
scription of the manufacture of dog bis- 
cuit; 

The waste iwrtions of meat and tallow. 
Including the skin and fiber, have for 
years been imported from tallow factories 
in the Argentine Republic, in the form 
of great blocks, and most of the dog 
bread made by modem manufacturers 
consists principally of these remnants, 
chopped and mixed with flour. They con- 
tain a good deal of firm fibrous tissue 
and a large percentage of fat, but are 
lacking in nutritive salts, which must be 
added to make good dog bread. Just as 
in the case of the meat-fiour made from 
the waste of meat-extract factories. The 
flesh of dead animals is not used by any 
reputable manufacturers, for the reason 
that It gives a dark color to the dough, 
has an unpleasant odor, and, if not prop- 
erly sterilized, would be injurious to dogs 

ns o 

Wheat flour, containing as little bran 
as possible, is generally used, oats, rye 
or Indian com being only mixed in to 
make special varieties, or, as in the case 
of Indian meal, for <^eapness. Rye flour 
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would give a good flavor, but it dries 
slowly, and the biscuits would have to go 
through a special process of drying, after 
baking, else they would mold and spoil. 
To make it keep well dog bread must 
be made from good wheat flour, of a me- 
dium sort, mixed with 15 or 16 per cent, 
of sweet, dry chopped meat, well baked 
and dried like pilot bread or crackers. 
This Is the rule for all the standard 
dog bread on the market. There are ad- 
mixtures which affect more or less its 
nutritive value, such as salt, vegetables, 
chopped bones or bone-meal, phosphate 
of lime and other nutritive salts. In 
preparing the dough and in baking, care 
must be taken to keep it light and porous. 

Ear Canker. — 1. — Do not use a strong 
styptic, as is frequently done, but an 
emollient — say, at first, a little warm oil 
of sweet almond. This the dog will not 
resent, and afterward he is willing to 
be treated further, while if the first ap- 
plication hurts him there will be trouble 
about giving a second. The following 
is a good lotion: Zinc oxide, 1 dram; 
zinc sulphate, 10 gr.; boric acid, 30 gr.; 
glycerine, 4 drams; water, enough to 
make 3 oz. 

2. — A dry dressing of iodoform, boric 
acid, zinc oxide, or starch will some- 
times effect a cure. 

3. — For old ulcerations use: Carbolic 
acid, 10 m.; oil of sweet almond, 1 oz. 
Administer mild laxatives and do not al- 
low the ear to get wet. 

Emetic Powders. — Calomel, 45 gr.; tar- 
tar emetic, 45 gr.; vermilion, 1 gr. To 
produce emesis give from 1 to 3 gr.; 
dropped on the tongue or with milk. A 
like quantity of tartar emetic alone; or 
of turpeth mineral, have the same effect; 
or a teaspoonful of common salt may 
be given. 

Fits, or Epilepsy. — Zinc oxide, 20 gr.; 
sulphur, 75 gr.; Jalap, 75 gr.; extract of 
green hellebore, 20 gr.; extract of gen- 
tian, enough to form a mass. Make 60 
pills and give one three times a day. 

Gastritis. — Over-feeding or the pres- 
ence of a fish bone in the membrane of 
the stomach are two things, among oth- 
ers, which may cause gastritis in a dog. 
Frequent vomiting of water. Inability to 
retain food, great thirst, and rapid loss 
of condition mark this trouble. Some 
times the patient will stretch his abdo- 
men out over a cool stone, as if to allay 
internal burning. Give him bismuth sub- 
carbonate, 6 gr. ; diluted hydrochloric 
acid, 2 m.; compound tragacanth powder, 
2 gr.; water, enough to make 90 m. Give 
also plenty of ice-cold water and a few 
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drops of brandy now and then. Keep the 
patient on milk diet, milk puddings, etc. 

Laxative Draft. — ^Magnesium sulphate, 
2^ drams; potassium nitrate, 30 gr.; 
tincture of jalap, 25 m.; water, enough 
to make 1 oz. 

Mange. — This Is a parasitic disease, 
there being two kinds, one caused by 
the sarcoptes canls and the other, and 
more slow and persistent kind, by the 
demodex folllculorum. 

1. — For the first kind a wash made of 
equal parts of the oils of tar, olives and 
turpentine is good, or an ointment con- 
sisting of: Sulphur, 1 oz.; potassium 
carbonate, 30 gr.; petrolatum, 4 oz. 

2. — ^The other kind of mange, which 
causes the dog to rub his back under 
chair rounds, etc.. Is treated by closely 
clipping the hair over the affected por- 
tions — along the spine — and rubbing 
every day with: Creosote, 4 drams; 
olive oil, 7 oz., solution of potassa, 1 oz. 

3. — Yellow mercurous iodide, 10 gr.; 
salicylic acid, % oz.; sublimed sulphur, 
3 oz.; pine tar, 3 oz.; coal tar, washed, 
3 oz.; sturgeon oil, enough to make 2 pt. 
Shake well and apply at night; wash off 
in the morning. 

4. — Soft soap, 4 parts; B-naphthol, 1 
part; storax, 2 parts; tobacco extract, 3 
parts. To be applied to one-third of the 
skin at the most for three consecutive 
days. After three applications, wash the 
whole body with water in which ordinary 
carbolic acid soap has been dissolved. 

5. — ^The following from Dieterlch’s 
Manual may answer your purpose: Po- 
tassium sulphide, 50 parts; tar, 50 parts; 
glycerine, 50 parts; soft soap, 350 parts. 
Heat gently and mix well. Two table- 
spoonfuls of this is mixed with a pint of 
warm water and the animal washed with 
the solution, which is allowed to dry on 
the skin; Two days after a washing 
with soap and water is given and the 
solution applied as before; the treatment 
being continued in this, way as long as 
necessary. 

Rheumatism. — ^Wine of colchlcum, 3 
m. ; sodium salicylate, 5 gr. ; water, 
enough to make I dram. Two such doses 
to be given daily. The affected parts 
should also be rubbed With a good lini- 
ment every day, and the dog Kept on a 
milk diet. 

Shin, To Make Tine. — Give a teaspoon- 
ful of tar, says Mayer, made up with 
oatmeal. 

Tonic PUls. — l.--Oentian, 15 gr. ; gin- 
ger, 5 gr. ; cascarilla, 15 gr. Make a pill, 
and give one such every day. 

2.— Pil. blaud» 5 gr. ; acid, arsenios. 
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1-16 gr. Ft. pill. Hose, one every morning 
after food for small dogs. For larger dogs, 
one night and morning. These pills can 
be given in all skin diseases of dogs, with 
marked benefit ; they are also very use- 
ful as a tonic for dogs whose age begins 
to tell on them. 

3. — Blue mass, 1 dram ; aloes, 2 drams ; 
myrrh, 1% drams; benzoin, 1% drams; 
balsam of peru, 1% drams. Make 15 
pills and give one night and morning. 

Vomitting, To Prevent. — Bismuth sub- 
nitrate, 8 oz. ; opium, 1 % gr. ; guni 
arable, 8 gr. ; sugar, 15 gr. Make a 
powder and give at once. It is not al- 
ways best to try to prevent vomiting, 
as nature frequently comes to the relief. 

Worms. — 1. — ^Areca nuts given to a 
dog are a sovereign remedy for tape- 
worms. The nuts should be freshly 
ground and the dose in 2 grains to each 
pound of dog, given at night and fol- 
lowed next morning by a brisk purga- 
tive, as castor oil. 

2. — ^As there are different kinds of 
worms a mixture which contains a dose 
of each kind is not bad, the following 
formula being for something of this class ; 
Santonin, 2 gr. ; powdered glass, 5 gr. ; 
powdered areca nuts, 10 gr. Oil of male 
fern sufficient to make a pill. 

3. — Powdered areca nuts, 5 gr. ; san- 
tonin, 1 gr. ; molasses, q. s. to mass. Flat 
pil. Dose, one or two pills, according to 
the size of the dog. 

Wounds and Sore Feet, Astringent 
Lotion for. — Bruised oak bark, 2 oz. ; 
catechu, 1 oz. ; water, 3 pt. Boil to 1 
point, and strain. 

Hog Cholera. 

No form -of treatment has yet been 
found, so far as we are able to learn, 
which is in every way satisfactory. The 
disease Is a contagious one and prevent- 
ive measures and the enforcement of 
proper sanitary regulations count quite 
as much, if not more, than medicine. The 
veterinarian of the Indiana Experiment 
Station, in discussing the subject, makes 
the following observations : 

** The hogs should not have access to 
ponds or wallows, as this affords favor- 
able conditions for the germs. The drink- 
ing water should be from -deep wells, 
the food should be clean and often 
changed. If a hog has been separated 
from the herd and recovers it should not 
be returned to the herd for several weeks, 
as it is capable of giving the disease to 
others, although it may appear to be per- 
fectly well. Hogs should not be kept 
In pens where die disease has been for 


< m > 



Agriculture 


(Veterinary — Horses) 


JEL 

j (Veterinary — Horses) 


three months. All dead animals should 
be burned or bulled deeply In places 
where hogs will not graze for a year. 
Diseased hogs should not be driven 
through lanes or other public highways. 
The healthy hogs should be cared for 
first and 4:hen the diseased, otherwise 
disease-bearing material may be conveyed 
to the healthy. Clean the pens, use plenty 
of air^slacked lime on the floors before 
using again.*' 

The following formula given by the 
Bureau of Animal Industry is as effica- 
cious as anything known as a preventive 
and I’emedy : 

1. — Wood charcoal, 1 lb. ; sulphur. 1 
lb. ; sodium chloride, 2 lb. ; sodium hypo- 
sulphite, 2 lb. ; sodium bicarbonate, 2 lb. ; 
sodium sulphate, 1 lb. ; antimony sulphide, 
1 lb. Give a tablespoonful once a day to 
a 1 .''>()-jx>und hog. Give in sloppy feeds, 
as bran, middlings, crushed oats, etc. i 

Several other formulas are as follows : 

2. — -Iron carbonate, .5 parts ; sodium 
chloride, .5 parts ; potassium carbonate, 5 
parts : sulphur, 5 parts ; calcium oxide, 5 
parts : magnesium carbonate, 10 parts 
soap. 10 parts; chalk, 60 parts; carbolic 
acid. .5 parts. Dose : Give of an 
ounce of the mixture at each feed, well 
mixed with food. 

The two following formulas are as- 
cribed to Dr. Haubner, Dean of the 
Dresden Veterinary College : 

3 . — Calcium phosphate, precipitated, 16 
parts; chalk, 12 parts; magneshtm car- 
bonate, 4 parts ; capsicum, 1 part. 

4. — Sodium bicar Donate, 2 parts ; gen- 
tian root, 2 parts ; ginger. 3 parts ; sodi- 
um nitrate, 1 part ; chalk, 8 parts. As 
a prophylactic, give 1 to 2 teaspoon fuls 
twice a day ; as a cure, give 1 tablespeon- 
ful three or four times a day. 

5. — ^^Potassium nitrate, 4 oz. ; black an- 
timony, 4 oz. ; gentian, in powder, 4 oz. ; 
rosin, 8 oz. ; turmeric, 8 oz. ; madder, 8 
OZ; ; sublimed sulphur, 8 oz. 

Horses. 

Blind Staggers (White). — Epsom salt, 
8 oz. ; water, 24 oz. Dissolve. Give as a 
drench. . 

Bats (Houck). — Hosln, 2 oz. ; saltpe- 
“ter, 1 02 . ; gentian, 2 oz. ; copperas, 2 oz.T 
fenugreek, 4 oz. Mix. Tablespoonful at 
night. 

CoBc.-— Horses are liable to rapid in- 
flammation of the bowels, whldh is very 
often mistaken by the horse^keeper tot 
cdhc and treated for such, when Oie sei> 
Vires of a vetei^itary doctor are Vitaliy 
important. Colic priinarily comet from 
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indlge,stIon or constipation or both. The 
first thing to do is to relieve the pain, the 
next to cause an evacuation of the bow- 
els. For the pain, give the following as 
drink in a quart of hot water : 

1. — ^Tincture of opium, 1 oz. ; tincture 
of ginger, 1 oz. ; sweet spirit of niter, 1 
oz. ; Chloroform, 1 oz. This is a full dose 
for a large horse. For a small horse or a 
slight attack less may be given. 

The best purgative to use in colic is a 
pint of castor oil or a quart of linseed 
oil. A dram of oil of turpentine should 
be . given also. 

2. — Another, — Tincture of opium, 1 
oz. : ol. terebinth, ^ oz. ; spirit ether nit., 

2 oz. : ol. Uni., 8 oz. Mix. Shake well 
before giving, and If relief is not pro- 
cured in 30 minutes and the horse is 
shivering and has cold sweats; call a 
veterinary at once. 

Ill case of simple colic this drink will 
give quick relief ; it should be followed 
by a warm bran maSh one hour after. 

Co)idiiion Powder. — Gentian root, ani 
seed, caraway seeds, linseed, coriandej 
seeds. roSin, saltpeter, licorice root, fenu- 
greek of eadh 1 lb. To the above ingre- 
dients. all in fine powder, add oil of 
cloves 2 drams and mix well in a large 
mortar : it is not necessary to .sieve, if the 
rosin and saltpeter are finely powdered 
before mixing. 

One or two tablespoonfuls mixed well 
with the food e\’^ery night and morning 
for a week or tw’o, then once a day. 

For carriage horses, a warm bran, bar- 
ley or oatmes^^ mash occasionally, woi'ks 
wronders in conjunction With the condition 
powders. 

Distemper (Millican). — Arsenic, 1 
dram ; sodium bicarbonate^ 1 oz. ; iron 
iodide. 4 drams ; fenugreek, 2 dz. ; ginger. 

2 oz. ; elecampane, 1 oz. Make into 12 
powders. One at night. 

Bpizooty — J*inkeye (Bell) . — Sublimed 
sulphur, 4 drams ; Epsom salt, 1 oz; ; 
charcoal, 4 drams ; licorice extract, 1 oz. ; 
elecampane, 1 oz. ; fenugreek. oz. ; 
gentian, 4 drams ; aniseed, 2 drams ; gin- 
ger. 2 drams ; saltpeter, 4 drams ; rosin, 

2 drams ; copperas, 2 drams ; black sul-« 
phide antimony, 6 drams. Mix. Table- 
spoonful three times daily. 

farcy (Dodd). — ^^Saltpeter, 2 oz. ; ele- 
campane, 1 oz, ; sodium sulphite, 4 drains ; 
black sulphite antimony, 1 oz. Mix. * 
Tabltspoonful twice a day. 

PeeA^ Camparatiue Value of. — The 
coipparaUve value of horse feed is found 
by experiment to be as follows : 100 lb. 
of good hay is equal in value to 59 lb; of 
oats, 57 lb. of corn, 27§ lb. of carrots, 54 
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lb. of rye or barley and 105 lb. of wheat 
bran. 

Founder. — 1. — (White) . — Capsicum, 30 
gr. ; tincture aconite root, 15 drops ; elder 
tinegar, 6 oz. ; water, 1 pt. Mix. Give 
as a drench and blanket the animal. 
After two hours give one pint of raw 
linseed oil. 

2. — (Biddle). — ^Tinoture aconite root, 
10 drops ; tartar emetic, 15 gr. ; saltpeter, 

1 dram; ginger, 2 drams; linseed meal, 

1 02 . Make into bolus. Give at once and 
repeat every six hours if required. 

3. — (Biddle). — Soap liniment, 3 oz. ; 
aqua ammonia, 1 oz. ; spirits camphor, 

1 oz. ; oil tuiT>entine, 4 drams ; oil pepper- 
mint, 2 drams; tincture capsicum, 2 
drams ; tincture opium, 4 drams ; petro- 
leum, 2 oz. Mix. Rub the legs well three 
times during the day and at night. 

Gall Cures . — (jails on horses produced 
by badly fitting saddles or harness are 
hard to cure. The sores should be 
washed two or three times a day with 
water and a healing ointment or wash 
applied by means of a soft cloth or a 
.dusting powder. Some formulas follow: 

1. — Zinc oxide, 1 oz. ; water, 1 oz. ; 
mutton tallow, 2% oz. ; lard, 6 oz. 

* 2. — Tannic acid, 1 oz. ; powdered cam- 
phor, 2 oz. ; zinc oxide, 3 oz. Mix and 
sift through a fine sieve and dust on the 
raw places. 

3. — ^Compound tincture of benzoin is a 
good remedy for sores or cuts on animals. 

. 4.-^(Karie).-^Red lead, 2 oz. ; lead 
acetate, 1 oz. ; beef suet, 12 drams ; lin- 
seed oil, 8 oz. Heat and 4tir constantly 
until it assumes a browi^ color. Apply 
once daily. 

5. — (Martin). — Carbolic acid, 10 m. ; 
tincture aloes, 1 oz. ; tincture myrrh, 4 
drams ; tincture opium, 4 drams ; '.witch 
hazel water, 4 drdms. Mix. Bathe the 
part often. 

6. — ^Zinc oxide, 1 oz.;' burnt alum., 1 
oz. ; camphor, 1 oz. ; phenol, oz. ; calo- 
mel, % oz. ; bismuth subgallate, M oz. ; 
benzoniated lai^, 4 oz. ; petrolatum, 12 
oz. Mix the powders well together and 
reduce them to a smooth paste with the 
camphor, previously dissolved in the phe- 

»hol. If desirable to make the paste per- 
fectly smooth, a little castor oU may be 
used. Now add ihe lard ahd petrolatum 
and mix well. In warm weather 2 ounces 
of the petrolatum should be replaced by 
* wax. 

Grease in Horses.^— Citjrine blntment, 2 
oz. ; lard, 1 oz. ; oil df turpfflitine, % oz. ; 
saturated solution of copper nitrate, 2 
drams* The word ** gr(ease'' here is the 
name of the disease, n&t 6f "the rOxnedy. 
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Hide-Bound, — a. — (Bell). —Fenugreek, 

4 oz. ; sublimed sulphur, 2 oz. ; cream tar- 
tar, 1 oz. ; licorice, 1 oz. ; saltpeter, 1 oz. ; 
sodium chloride, 1 oz. ; black antimony 
sulphide, 4 drams ; gentian, 2 drams ; 
aniseed, 2 drams. Mix. Tablespoonful 
night and morning. ^ 

b. — Hide-Bound (Pinkard) . — Elecam- 
pane, 2 oz. ; licorice root, 2 oz. ; fenu- 
greek, 2 oz. ; rosin, 2 oz. ; copperas, 4 
drams ; ginger, 2 drams ; gentian, 1 dram ; 
saltpeter, 1 dram; valerian, 1 dram; lin- 
seed meal, 3 oz. ; sublimed sulphur, 1 oz. ; 
black antimony sulphide, 4 drams. Mix. 
Tablespoonful in feed, twice a day. 

Hoofs. — Grease for : Horse grease, 

5.000 parts ; tallow, ordinary quality, 

2.000 parts ; train oil, 3,000 to 5,000 
parts ; oleic acid, 1,000 to 1,200 parts ; 
lampblack, sufficient for coloring; nitro- 
benzol, 100 parts. 

Cement.— a. — Gum ammoniac, puri- 
fied, 0.3 kilogram ; thick turpentine, 0.1 
kilogram. Melt in the water bath and 
gradually add with constant stirring 0.6 
kilogram of gutta percha. If black hoof 
cement is desired, rub up 20 grams of 
lampblack with a little turpentine before 
the. melting. For use, soak the mass In , 
hot water and press it into the clefts of 
the hoof, which have previously been 
carefully cleaned. 

b. — ^Two parts of gutta percha are soft- 
ened Avith pure w'ater and divided into 
pieces as large as a nut, then melted over 
a slow fire in a tinned iron pan, con- 
stantly stirring, with 1 part, of crushed 
gum ammoniac, until the mass has ac- 
quired the color and appearance of choco- 
late. Before using; the mass must he 
melted again and is then applied with a 
warm knife blade to the cracks and splits 
in a horse’s hoof, just as a glazier works 
with his putty, the hoof having previously 
been carefully cleansed. The mass hard- 
ens so that it MTill allow of nails being 
driven into it. 

Influenza (Caulk).— Ammonia muri- 
ate, 12 drams; gum camphor, 4 drams; 
potash chlorate, 1 oz. ; powdered extract 
licorice, 2 oz. ; molasses^ sufficient Make 
Into a mass. Dose: A tablespoonful, In 
form of bolus, night and morning. ^ 
Knee Ointment* — ^Mercurial ointmenC 
2 oz.'; honey, 1 oz. ; camphor, 2 drams ; 
burned cork, powda^ 2 drams. 

UmenesB. — ^The . . following vHll not 
cure, nor . is .It suitable if the lameness is 
. severe and of loxig standing : Oil ori- 
ganum,' ^ oz. ; soap liniment, 1 oz, ; tino- 
ture of opitfin, . i bz. ;* spbdls turpentine, 
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1 ^ 02 . ; spirits hartshorn, 2 oz. ; spirits 
camphor, 2% oz. Mix. 

Liniments. — 1. — Camphor, % oz. ; tinc- 
ture of iodine, % oz. ; tincture of capsi- 
cum, 1 oz. ; aromatic spirits of ammonia, 

1 oz. ; tincture of opium, 1 oz. ; oil of 
turpentine, 4 oz. ; alcohol, enough to 
make 2 pints. Mix, putting In the oil of 
turpentine last of all. 

Rub well into the affected parts, once 
or twice a day. This liniment Is excellent 
for sprains, stiffness, sore muscles from 
hard work and sweeny, big shoulder, fis- 
tula, etc., and, in fact, anywhere that a 
strong, penetrating liniment Is useful. It 
is not suited for wire cuts and other 
wounds, however. 

2. — ^Oil of turpentine, 1 fi.dr. ; oil of 
thyme, 1 fi.dr. ; crude oil of amber, 1 
fi.dr. ; black oil, 2 fi.dr. ; kerosene oil, 6 
fi.dr. ; water, 6% fi.oz. ; soap, 70 gr. ; 
caustic potash, 6 gr. Place the soap and 
the potash In a fiask and dissolve in two 
ounces of hot water; mix the oils and 
add to the solution gradually, with vigor- 
ous shaking, and lastly add the water, 
continuing the agitation to make an emul- 
sion. 

3. — Rape seed oil, 2 fi.oz. ; soft soap, 

3 oz. ; oil of turpentine, 10 fi.oz. ; stronger 
water of ammonia, 2% fi.oz. ; acetic acid, 

2 fi.oz. ; camphor, 3 oz. ; alcohol, 4 fi.oz. ; 
rectified oil of amber, 2 fi. 02 . ; water suffi- 
cient to make 40 fi.oz. 

Rub the soap gradually with 5 ounces 
of water to form a smooth jelly ; add the 
alcohol with the camphor dissolved in it; 
mix the turpentine and oil of amber, and 
add gradually to the mixture with con- 
stant stirring, aiding the emulsification 
by the occasional addition of a little 
water. Then add the ammonia and trans- 
fer to ar emulsion machine or large 
bottle, subsequently adding gradually the 
acetic acid diluted with 8 ounces or more 
of water, continuing the shaking. Add 
the eggs one by one and finally make up 
to 40 ounces with the water, 

4. — good stimulating liniment Is 
made of castor oil, 2 fi.oz. ; rape seed oil, 
2 fl,oz. ; oil of turpentine, 2 fl.oz. ; 
stronger water of ammonia, 3 fl.oz. ; 
water, 3 fl.oz. Mix the oUs and add the 
^'rater and ammonia. 

Voaol Gleet (MOTitt).^ Aloes, 6 
di-ams; nux vomica, 20 gr, ; linseed meal, 

4 drams. Make into bolus. One eveiy 
night — Am. Drug, 

Physic Balls.^Barbadoes aloes, 2 oz. ; 
powdered glhger, 1 oz. ; oL cloves, 1 
dram ; soft soap, q, s. to mass. Divide 
in‘.o sizes as requii^ and bear in mind 


(Weeds) 


a pony does not need as much as a heavy 
cart horse ; if pressed for time, the above 
will mass well with a little soap liniment 
instead of using soft soap. The balls 
should be rolled in licorice powder and 
wrapped, first in waxed paper, paste the 
edges, then in white paper, the latter to 
pe removed . before giving the ball. A 
bran mash is usually given about two 
hours after or the next morning. 

Pleurisy (Vansant). — Tincture aconite 
root, 12 drops ; tartar emetic, 30 gr. ; 
powdered ginger, 30 gr. ; linseed meal, 4 
drams. Make into bolus. Give at a dose. 

Ringbone (Bell). — 1. — Olive oil, 1 oz. ; 
aqua ammonia, 4, drams ; oil origanum, 1 
oz. ; oil turpentine, 1 oz. ; oil wormwood, 
2 drams ; alcohol, 4 oz. Mix. Apply 
night and morning. 

2. — (Pinkard). — Alum, 2 drams; ver- 
digris, 1 oz. ; North Carolina wax, 2 oz. ; 
yellow wax, 2 oz. ; lard, 4 oz. Mix by aid 
of heat. Apply twice a day. 

Sores, Chafes, etc. — Powdered borax, 1 
dram ; powdered animal charcoal, 
dram ; oil of tar, 10 m. ; oil of camphor, 

1 dram; lard enough to make 1 oz. 

Spavin. — 1. — Corrosive mercuric chlo- 
ride, 10 gr. ; tincture of arnica, 2 oz. ; 
oil of peppermint, 2 oz. ; tincture of 
iodine, 1 pt. 

2. — (Baron). — Cantharides, 2 drams; 
euphorbium, 2 drams ; mercury bichloride, 
15 gr. ; red mercuric oxide, 30 gr. ; mer- 
curial ointment, 5 drams ; tincture iodine, 

2 drams; lard, 3% oz. Mix by aid of 
heat. Apply with brush. 

3. — (Mllllcan). — Croton oil, 2 oz. ; cot- 
tonseed oil, 8 oz. Apply heat and gradu- 
ally add sulphuric acid, 80 m. 

4 . — (Wickes).— Yellow wax, 1 dram; 
rosin, 3 drams ; cantharides, 90 gr. ; char- 
coal, 2 drams ; red mercuric iodide, 2 
drams ; linseed oil, 4 oz. ; lard oil, 4 oz. 
Mix by aid of heat. Apply with brush. 

Worms (Biddle). --Calomel, 1 dram ; 
tartar emetic, 20 gr. ; aloes, 4 drams ; 
fenugreek, 4 drams. Make into bolus. 
Give at night. 

WEEDS 

Most of the foUowing directions for 
exterminating weeds are taken from 
Farmers’ Bulletin 28, entitled “Weeds 
and How to Kill Them,” by Lyster H. 
Dewey ; ^ 

For the complete .eradication of a nox- 
ious plant the production of seeds must 
be prevented, and if the plant is a bien- 
nial or a perennial the root, bulb or root 
stock must be killed. 

In the case of weeds thjat have already 
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become abundant and widely distributed, 
their extermination is regarded as almost 
impossible, but they may be brought un- 
der subjection to an extent that will 
render them comparatively harmless. A 
new species, if taken in time, may be 
completely eradicated. 

Annuals . — An annual reproduces itself 
from the seeds only, dying root and' 
branch each year. The seeds of many an- 
nuals retain their vitality for several 
years, and are likely to germinate at Ir- 
regular intervals, even though no fresh 
seed is introduced. 

Preventing the production of seed will 
reduce the quantity of w;peds and prevent 
spreading. In cultivated fields burn over 
the land to destroy as many as possible of 
the seeds on the surface. Plow shallow 
so as not to bury the remaining seeds 
too deeply. The succeeding cultivation, 
not deeper than the plowing, will induce 
the germination of seeds in this layer of 
soil and kill the seedlings as they appear. 
The land may then be plowed deeper and 
the cultivation repeated under the weed 
seeds are pretty thoroughly cleared out to 
as great a depth as the plow ever reaches. 

Barren summer fallowing -is often prac- 
ticed to clear out weedy land by the 
method Just described ; but usually corn, 
potatoes, cotton, cabbages or beets may 
better be grown, giving a profitable re- 
turn for the extra cultivation. The best 
results can be obtained, of course, with 
crops that allow cultivation during the 
greater part of the season, and that do 
not shade the soil too much, as the direct 
rays of the sun heating the surface of the 
soil aid materially in the germination of 
many seeds. Good results have been ob- 
tained by spraying with 2 to 4 per cent, 
solutions of copper sulphate to destroy 
charlock or wild mustard in growing 
grain, but the application of chemicals 
cannot be recommended for killing annual 
plants where cultivation is possible. 

As annual weeds usually thrive best in 
soil that has been broken but is not oc- 
cupied, it is evident that broken land 
should not be permitted to remain idle. 

A little grass seed raked in on bare 
hillsides will often keep down annual 
weeds and will at the same time prevent 
washing. Mowing the roadside two or 
three times during the summer will sub- 
due the dog fennel and ragweed. Mow- 
ing the stubble about two weeks after 
harvest in grain fields that have been 
seeded to grass or clover will check the 
annual weeds and at the same time pro- 
duce a mulch that is very beneficial to 
the seeding during the August drought 
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Biennials . — The best methods for kill- 
ing the roots or root-stocks vary consider- 
ably according to the soil, climate, char- 
acter of the different weeds and the size 
of the patch or the quantity to be killed. 
In general, however, the following prin- 
ciples apply : 

1. — ^The roots, root-stocks, bulbs, etc., 
may be dug up and removed, a remedy 

^ that can be practically applied only in 
' small areas. 

2. — Salt, coal oil or strong acid applied 
so as to come in contact with the freshly 
cut roots or root-stocks destroys them for 
some distance from the point of contact. 
Crude sulphuric acid is probably the most 
effective of comparatively inexpensive ma- 
terials that can be used for this purpose, 
but its strong corrosive properties render 
it dangerous to handle. Carbolic acid is 
less corrosive and nearly as effective. Ar- 
senite of soda, a dangerous poison, is 
sometimes effective, applied as a spray on 
the growing weeds. 

3. — Roots may be starved to death by 
preventing any development of green 
leaves or other parts above ground. This 
may be effected by building straw stacks 
over small patches, by persistent, thor- 
ough cultivation in fields, by the use of 
the hoe or spud in waste places and by 
salting the plants and turning on sheep 
in permanent pastures. 

4. — The plants may usually be smoth- 
ered by dense sod-forming grasses or by a 
crop like hemp, buckwheat, clover, cow- 
peas or millet that will exclude the light. 

5. — Most roots are readily destroyed by 
exposing them to the direct action of the 
sun during the summer drought, or to 
the direct action of the frost in winter. 
In this way plowing, for example, be- 
comes effective. 

6. — ^Any cultivation which merely 
breaks up the root-stocks and leaves them 
in the ground, especially during wet 
weather, aids in their distribution and 
multiplication, and is worse than useless, 
unless the cultivation is continued so as 
to prevent any growth above ground. 
Plowing and fitting corn ground in April 
and May, and cultivating at Intervals 
until the last of Jtme, then leaving the 
land uncultivated during the remainder 
of the season, is one of the best methods 
that could be punlued to encourage the 
growth of couch grass, Johnson grass and 
many other perennial weeds. 

Special Weeds Attraetlng Afteiitt<m» 

Bmcted Plan^in . — ^Thls weed is so low 
and inconspicuous and its leaves are so 
much like those of ^ass that It Is not 
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easily discernible until the flower spikes 
appear. Hand pulling and burning Is 
perhaps one of the best remedies where 
the plants are not too abundant. If the 
land has become thoroughly seeded a 
series of hoed crops will probably be nec- 
essary to clear it out. In permanent pas- 
ture, mowing the plants as the seed stalks 
first appear will keep them In subjection. 
The mowing will have to be repeated sev- 
eral times, however, as the bracted plan- 
tain sends up seed stalks from May until 
November. 

The reports concerning this plant indi- 
cate that, if unchecked, it is likely to 
prove as troublesome as the rib grass 
which has become so widely distributed, 
chiefly in clover seed. The seeds of the 
bracted plantain are of nearly the same 
size and shape as those of the rib grass, 
and as they ripen throughout the same 
season — June to November — they are just 
as likely to be harvested and thrashed 
with the clover seed. 

Buffalo Bur . — ^An annual, easily sub- 
dued by preventing the production of 
seeds. This may be done by mowing as 
often as the yellow blossoms appear. The 
seeds are less abundant than those of 
most of the bad annual weeds, and they 
are not often ripe, at least in the northern 
part of its range, until after the hurrying 
work of harvest is over. The buffalo bur 
is seldom troublesome in fields where 
thorough cultivation is practiced. The 
seeds may be expected as impurities in 
alfalfa and clover seed grown in the 
West. So far as known, however, in the 
East this weed has appeared first in waste 
places in cities and towns and has spread 
thence to the surrounding farms. 

ChondrUla . — ^As the plant is usually 
most abundant in neglected pasture land 
where the soil is somewhat Impoverished, 
it seems probable that cultivation and a 
supply of fertilizer would soon subdue it. 
Left unchecked it not only occupies all 
the space where the grass has become 
thin, but encroaches aggressively on 
strong grass sod. 

Charlock . — ^At a meeting of the French 
Society of Agriculture, M* Alme Girard, 
the celebrated agricultural chemist, an- 
nounced that cereal fields could be readily 
freed from the weed, without the least 
damage being done to the grain, by treat- 
ing them with a 5 per cent, solution of 
sulphate of copper. The explanation ap- 
pears to be that the salt is absorbed 
the tissues of the charlock, whereas it 
does not affect the difflculty permeable 
cuticle of wheat or oats. A drop of 
water deposited with suitable precautions 


on an oat leaf retains \ts spherical form, 
and with a little care may even be re- 
moved without the leaf being moistened. 

On the other hand, a drop placed on a 
charlock leaf forthwith extends and en- 
ters the tissues. The same thing happens 
when a solution of sulphate of copper is 
employed. Hence the charlock is poi- 
soned and perishes at on 9 e,‘ while the 
grain escapes. This seems a very simple 
and cheap method of weeding a field of 
wheat or oats. If, however, M. Bernard, 
who took part in the discussion of M. 
Girard’s paper, Is not astray in his con- 
clusions, an even simpler and cheaper 
plan may be pursued by using sulphate of 
iron Instead of the copper salt. He used 
a mixture of sulphate of iron and water, 
consisting of 20 or 30 kilograms of sul- 
phate to the hectoliter of water and found 
that from fields sprinkled with this liquid 
charlock disappeared entirely, the cereals 
being uninjured . — Revue Scientifique. 

FaUie Flax . — Where abundant it may 
be necessary to omit winter wheat and 
rye from the rotation for a few years 
and raise crops that will permit cultiva- 
tion in autumn. Spring grain crops may 
be grown, or hoed crops may occupy the 
ground during the summer. Hoed crops 
may be employed to best advantage, as 
the cultivation given to these crops will 
induce the false-flax seed to germinate 
and thus clear the land sooner. In pas- 
tures and meadows the weeds may be 
pulled if they have not become too abun- 
dant ; but if this work has been long 
neglected it will probably be necessary to 
plow and cultivate the land. 

Horse Nettle . — The production of seed 
may be prevented by keeping the plants 
mown. The roots must be killed, how- 
ever, and this task is about as difficult 
as killing the root of the Canada thistle ; 
in fact, the methods which are most suc- 
cessful in destroying the Canada thistle 
may be used with advantage in destroy- 
ing the horse nettle. Clean cultivation and 
grubbing or spudding sufficient to pre- 
vent any development above ground will 
starve out the roots. Oats, barley, Or 
millet sown thickly on well-tilled land 
will weaken the roots, preventing much 
growth above ground. Immediately after 
these crops are harvested the land may 
be plowed and then harrowed frequently 
until time for sowing crimson clover or 
winter rye. This will induce the ger- 
mination of weed seeds, and at the same 
time expose Some of the roots to be 
killed by the sun. Crimson clover, hairy 
vetch, rye, or winter oats may be sown 
to choke down the growth of horse net- 
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tie and other weeds during the fall and 
early spring, to furnish winter pastur< 
age, and then to be plowed under as a 
green fertilizer. A hoed crop following, 
if kept well cultivated, will clear out 
most of the remaining weeds. The plow- 
share used in these operations should be 
cut sharp, so as to cut a clean furrow, 
otherwise the roots are likely to be 
dragged and scattered about the field. 

Spiny Amaranth . — ^Like other annuals 
it may be subdued by preventing the j 
production of seed. It would readily j 
succumb to thorough cultivation, as it | 
grows raUier slowly at first and does 
not produce seed until midsummer or 
later. Mowing or grubbing up the plant 
before the flower spikes develop is proba- 
bly the best method of eradication in 
permanent pastures. Potato land and 
corn stubble may be plowed or thorough- 
ly disked after the crop is harvested and 
a winter crop sown which will keep 
down the weeds. 

Spiny Cocklehur . — The growth at first 
is slow and, as it needs light and room 
to develop Into a robust plant, it may 
be choked down by any quick-growing 
crop that will crowd and shade it. In 
permanent pastures and waste places, 
where it flourishes best, it could doubtless 
be eradicated in time by mowing the 
plants about twice each year, in August 
and September, or by cutting them up 
with a hoe or spud in May and June. 
As the seeds often lie dormant in the 
thick-walled bur several years before ger- 
minating, it might require a like period 
to exterminate a patch by this method ; 
but the plants would continually be grow- 
ing less in number, and the labor corre- 
spondingly lighter. 

Prickly Lettuce . — Sheep and sometimes 
cattle will eat the young prickly lettuce, 
and their services have been found very 
effective, especially in recently cleared 
land where thorough cultivation is im- 
possible. Repeatedly mowing the plants 
as they first begin to blossom will pre- 
vent seeding and eventually subdue them. 
Thorough cultivation with a hoed crop, 
by means of which the seed in the soil 
may be induced to germinate, will be 
found most effective. The first plowing 
should be shallow, so as not to bury the 
seeds too deep. Under no circumstances 
should the mature seed-bearing plants be 
plowed under, as that would only fill the 
soil with seeds buried at different depths 
to be brought under conditions fsvorable 
for germination at intervals fenr several 
years. Mature plants should be mowed 
and burned before plowing, the seed | 


appears as an impurity in clover, millet, 
and the * heavier gross seeds, and the 
plant is doubtless most frequently intro- 
duced by this means. As the seed may 
be carried a long distance by the wind 
the plants must be cleared out of fence 
rows, waste land, and roadsides. 

WMd Carrot . — ^In permanent pasture 
the persistent mowing of the plants as 
often as the flower appears will even- 
tually destroy them. They will continue 
to branch out from the base after each 
cutting until finally exhausted, so that 
the first mowing will often appear to 
increase rather than diminish their num- 
bers. The root may be cut off with a spud 
some distance below the surface of the 
ground, a process that usually kills them 
at once. Pulling the plant by hand when 
the ground is wet, although somewhat la- 
borious, is one of the surest methods of 
eradication. Sheep eating the young 
plants will aid considerably in keeping 
them down. The wild carrot is seldom 
troublesome in cultivated fields, which in- 
dicates that even moderate cultivation 
will partly subdue it, and that thorough 
cultivation, accompanied by the destruc- 
tion of the weeds in waste places, would 
reduce it to comparative harmlessness. 

Wild Oat . — The grain retains its vi- 
tality much longer than does the com- 
mon oat, and may remain buried in the 
soil several years without germinating.,, 
It germinates best when there is an 
abundance of moisture and the soil is 
warm. To clear the seed out of the 
soil, therefore, the land should be stirred 
when it is warm and as moist as will 
permit good cultivation. It is under- 
stood, of course, that cultivating the land 
when wet, especially in clay soils, is bad 
policy, and it Is advocated in this case 
only for a special purpose. The clearing 
of the soil can be accomplished in con* 
junction with the cultivation of com or 
root crops. Where winter wheat and 
rye may be grown profitably the land 
should be plowed as soon as possible after 
the spring crop is harvested, and har- 
rowed about once a week vaatil time for 
sowing the wheat or rye. Oats should 
be left out of the rotation so far as may 
be until the wild oats are subdued, as 
the latter growing among the cultivated 
oats are difficult to detect for removal, 
and after harvesting and thrashing it is 
practically Impossible to separate com- 
pletely the two kinds of grain. In other 
grain crops the wild oat may be pulled 
or cut and removed by hand before ma- 
turity in the same manner as wild mus- 
tard or rye. Where it i# very abundant. 
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however, this plan would be too laborious 
to pursue with profit, and the crop would 
better be mown for hay or plowed under. 
No. oats should be sown coming from 
farms where the wild oat is known to 
grow. 

Weeds in Walks, Lawns, Etc. 

Grass between Bricks in a Wall . — 
After cleaning out the yearns to a depth 
of a quarter of an inch, scatter a little 
powdered commercial bluestone and then 
lightly sweep it over, so as to leave a 
little powder in the cracks. When this 
is washed in by the rain, it will prevent 
vegetable growth and not appreciably 
stain the brick. A pound of bluestone, 
costing not over ten cents, will suffice 
for fifty or more yards of paving, and 
last for years. 

Lawns . — The plants should be cut off 
close to the ground and a few drops of 
coal oil poured on to the crowns. They 
Immediately commence to decay and are 
utterly destroyed. Troublesome weeds on 
the lawn can ffius be speedily disposed 
•of, but others will likely take their place. 

Walks. — 1. — ^The best way, says a cor- 
respondent, to apply salt to pathS to de- 
stroy weeds, Is as follows : Boil the salt 
in water, one pound to one gallon, and 
apply the mixture boiling hot with a 
watering pot that has a spreading rose ; 
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this will keep weeds and worms away 
for two or three years. Put one pound 
to the square, yard the first year ; after- 
ward a weaker solution may be applied 
when required. 

2. — Arsenic trioxide, 6 lb. ; copper sul- 
phate, 2 lb. ; sodium hydroxide, 2 lb. ; po- 
tassium nitrate, 1 lb. ; sulphur, 1 lb. ; am- 
monium chloride, 1 lb. Use 5 to 10 
pounds to 30 gallons of water. 

3. — Gas Liquor. — Pour out a few times 
in succession and do not touch the tree 
roots and borders of the paths. This 
medium is cheap. 

4. — Rock Salt. — Throw out repeatedly, 

5. — Hydrochloric Acid, — The use of hy- 
drochloric and sulphuric acids is some- 
w'hat expensive. Mix 60 liters of water 
with 10 kilos of unslaked lime and 1 kilo 
of sulphuric acid in a kettle, and sprinkle 
the hot or cold mixture on the walks by 
means of a watering-pot. 

6. — Lime Milk. — 1 kilo of unslaked 
lime in 10 liters of water. If used alone 
it must be fresh. 

7. — Among the ■ varieties of gravel, lead 
gravel is best adapted for garden walks, 
since it hinders the growth of weeds 
greatly. 

8. — To kill blue grass growing between 
bricks around the lawn, wash the bricks 
with salt water or strong solution of 
soda. 
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CHAPTER III 


ALLOXS AND AMALGAMS 

This subject is elaborately indexed, and the reader should consult the Index 
in all cases. SOLDERS from the subject of a special chapter. 

BRIEF SCHEME OF CLASSIFICATION 

OENKRAL INFORMATION ON AL- 
LOYS 

ALUMINUM ALLOYS 
BISMUTH AND CADMIUM ALLOYS 
FUSIBLE ALLOYS 
COPPER ALLOYS 

GERMAN SILVER 
BELL METAL 
BRONZE 
GUN METAL 
SPECULUM METALS 
BEARING METALS 
BRASS 

GOLD ALLOYS 

IMITATION GOLD 
IRON ALLOYS 


LEAD ALLOYS 
MANGANESE ALLOYS 
PLATINUM ALLOYS 
SILVER ALLOYS 

SILVER SUBSTITUTES 
TIN ALLOYS 

BEARING METALS 
BABBITT METAL 
WHITE METAL 
BRITANNIA METAL 
TIN SUBSTITUTES 
TYPE METAL 
TUNGSTEN ALLOYS 
ZINC ALLOYS 
MISCELLANEOUS ALLOYS 
AMALGAMS 


GENERAL INFORMATION ON ALLOYS 


An alloy is a combination of two or 
more metals. It is now largely believed 
that the metals form combinations rather 
than mixtures, though one of the best 
mefAllurgists in England called his book 
on alloys “ Mixed Metals.” Hiom’s defi- 
nition of an alloy, from ” Mixed Metals,” 
is given below: 

” Nature of Alloys . — When two or more 
metals are caused permanently to unite, 
the resulting mixture Is termed an alloy. 
When murcury is an essential constitu- 
ent, the mixture is termed an amalgam. 
The general method of effecting combina- 
tion is by the agency of heat, but with 
certain soft metals true alloys may be 
formed by subjecting the constituents to 
considerable pressure, even at the ordi- 
nary temperature. Alloys such as those 
brielly referred -to were doubtless first dis- 
covered by the metallurgical treatment of 
mixed ores^ from the simultaneous reduo 
tlon of which alloys would be formed; 


or, in some cases, as in oies of gold and 
silver, naturally formed alloys would be 
obulned by a simple melting process. 
The direct preparation of alloys by the 
simple melting together of the constituent 
metals has been enormously developed in 
modern times, and the attention which 
mixed metals are now receiving by chem- 
ists is far greater than in any period of 
history* Comparatively few of the metals 
possess properties such as render them 
suitable to be employed alone by the man- 
ufacturer ; but most of them have im- 
portant applications in the form of alloys. 
Even among the metels which can be used 
independently, it is often found expedi- 
ent to add portions of other metals to Im- 
prove or otherwise modify their physicm 
properties. Thus gold is hardened, and 
made to resist wear and tear, as well as 
to lower Its cost, by the addition of cop- 
per; silver is likewise hardened by alloy- 
Ing It with copper; and the bronze coin- 
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age Is formed of an alloy of copper, *lnc 
and tin for similar reasons.” 

Alloys generally possess characteristics 
unshared by their component metals. 
Thus, copper and zinc form brass, which 
has* a different density, hardness and color 
from either of its constituents. Whether 
the metals tend to unite in atomic pr6-' 
portions, or in any definite ratio, is still 
undetermined. The evidence afforded by 
the natural alloys of gold and silver, and 
by the phenomena accompanying the cool- 
ing of several alloys from the state of 
fusion, goes far to prove that such is 
the case. (Rudberg.) The subject is, 
however, one of considerable dlfflculty, 
as metals and metallic compounds are gen- 
erally soluble in each other, and unite by 
simple fusion and contact. That they 
do not combine indifferently with each 
other, but exercise a species of elective 
affinity not dissimilar to other bodies, is 
clearly shown by the homogeneity and su- 
perior quality of many alloys in which the 
constituent metals are in atomic propor- 
tion. The variation of the specific , grav- 
ity -and melting points of alloys from the 
mean of those of their component metals, 
also affords strong evidence of a chemical 
change having taken place. Thus, alloys 
generally melt at lower temperatures than, 
those required for their separate metals. 
They also usually possess jnore tenacity 
and hardness than the mean of their con- 
stituents. 

Matthiessen found that when weights 
are suspended to spirals of hard-drawn 
wire made of copper, silver, gold, or plati- 
num, they become nearly straightened 
when stretched by a moderate weight; 
but wires of equal dimensions, composed 
of copper-tin (12% of tin), silver-plati- 
num (36% of platinum), and gold-copper 
(84% of copper), scarcely undergo any 
permanent change in form when subjected 
to tension by the same weight. 

The same chemist gives the following 
approximative results upon the tenacity of 
certain metals and wires hard drawn 
through the same gauge (No. 23) : Cop- 
per, breaking strain for double wire, 25 
to 30 lb. ; tin, breaking strain for double 
wire, under 7 lb. ; lead, breaking strain 
for double wire, under 7 lb.; tin-lead 
(20% lead), breaking strain for double 
wire, about 7 lb. ; tin-copper (12% cop- 
l>er), breaking strain for double wire, 
about 7 lb.; copper-tin <12% tin), break* 
Ing strain for double wire, about 80 to 90 
lb. ; gold, breaking strain for double wire, 
20 to 25 lb. ; gold-copper (8.4% copper), 
breaking strain for double wire, 70 to 75 
lb.; silver, breaking strain double 
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wire, 45 to 50 lb. ; platinum, breaking 
strain for double wire, 45 to 50 lb. ; sil- 
ver-platinum (30% platinum), breaking 
strain for double wire, 75 to 80 lb. On 
the other hand, their malleability, ductil- 
ity, and power of resisting oxygen is gen- 
erally diminished. The alloy formed of 
'^two brittle metals is always brittle; that 
of a brittle and a ductile metal, gener- 
ally so ; and even two ductile metals some- 
times unite to form a brittle compound. 
The alloys formed of metals having dif- 
ferent fusing points are usually malleable 
while cold, and brittle while hot. The 
action of the air on alloys is generally 
less than on their simple metals, unless 
the former are heated. A mixture of 1 
part of tin and 3 parts of lead Is scarcely 
acted on at common temperatures ; but 
at a red heat it readily takes fire, and 
continues to burn for some time like 'a 
piece of bad turf. In like manner, a mix- 
ture of tin and zinc, when strongly heat- 
ed, decomposes both moist air and steam 
with almost fearful rapidity. 

The specific gravity of alloys Is never 
the arithmetical mean of that of their 
constituents, as commonly taught ; and in 
many cases considerable condensation or 
expansion occurs. When there Is a strong 
affinity between two metals, the density 
of their alloy is generally greater than 
the calculated mean, and t>ice versa, as 
may be seen In the following list : 

Alloys the Density of which is Greater 
than the Mean of their Constituents . — 
Gold and zinc ; gold and tin ; gold and 
bismuth ; gold and antimony ; gold and 
cobalt; silver and zinc; silver and tin; 
silver and bismuth ; silver and antimony ; 
copper and zinc; copper and tin; copper 
and palladium ; copper and bismuth ; lead 
and antimony ; platinum and molybde- 
num ; palladium and bismuth. 

Alloys the Density of which is Less 
than the Mean of their Constituents.-^ 
Gold and silver ; gold and iron ; gold and 
lead ; gold and copper ; gold and iridium ; 
gold and nickel; silver and copper; iron 
and bismuth; Iron and antimony; iron 
and lead. 

Preparation and Properties of Alloys.— 
The mode of procedure in the produc- 
tion of any alloy will be largely influ- 
enced by the nature of the metals to be 
operated upon. Some metals are volatile, 
and readily pass Off vapor ^heh heated 
a few degrees above their iheltlh^ points. 
Others have little tendency to Vaporize, 
and may be raised to high tenipeiiiatiires 
without sensible volatlH^tidn. 
volatile metal has to^ be alloyed with a 
non-volatile metisd, ar^ the fusing points 
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of both are approximately the same, com^ 
bination can be most really effected by 
mixing the constituents and melting them 
together in the same crucible or furnace. 
This is, however seldom tje case, and as 
a general rule, the comp^ents of an al- 
loy, one or all of which are volatile, have 
widely divergent melting points, and then 
it is requisite for the most refractory con- 
stituent to be melted first, and for the 
others to be added in the solid state. 
Again, an alloy may contain one or more 
fixed metals and a volatile one, In which 
case the more volatile metal is added to 
the crucible after the fixed metal or inet- 
als have been fused, and raised to a tem- 
perature necessary to melt the volatile 
constituent immediately it is introduced, 
so that combination may be effected be- 
fore any serious loss, due to vaporiza- 
tion, has occurred. Union between the 
components of an alloy is more perfectly 
secured by agitation of the contents with 
a stirring-rod, the most effective in many 
cases being a wooden or carbon rod, which 
promotes admixture without the introduc- 
tion of any substance likely to contam- 
inate the mixture and modify its prop- 
erties. 

A thing to be guarded against in the 
melting of all base metals, or alloys con- 
taining base metals as essential constitu- 
ents, is oxidation. Various plans are 
adopted to avoid loss of metal and injury 
to the alloy from this cause. The most 
common one is to cover the metals with 
carbon, which not only excludes the air 
admitted to the furnace, but tends to 
absorb any oxygen liberated from the met- 
als during fusion. The gas thus formed 
by union of carbon with oxygen is termed 
carbonic oxide (CO), and this gas being 
a reducing agent, is capable of taking up 
another atom of oxygen, forming car- 
bonic acid (CO,). Thus, as long as the 
mixture is covered with carbon, the car- 
bonic oxide formed effectually shields It 
from oxidation. In the method already 
referred to of stirring metals with a car- 
bon rod to promote mixture, the same gas, 
carbonic oxide, Is formed, and thus the 
rod not only promotes union by mechani- 
cal agitation, but generates a gas which 
protects the metals liv a gi^at measure 
from oxidation. In some cases this is not 
admissible, as commercial metals are im- 
pure, and it may be advisable to admit 
sufficient oxjrgen, either from the air or 
by means of a special oxidising agent, 
added along with the flux, to convert the 
impurities into oxides, which do not al- 
loy wi^ the metals, but either dnter into 
combtnatibn with the flux to form a 8lag» 
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or rise to the surface as dross or scum. 
In most cases it Is advisable that the cov- 
ering body should not exert any influence 
on the metals beneath. 

Some manufacturers are in the habit 
of throwing fat and rosin on the heated 
metals before fusion. These are decom- 
posed by heat, liberating gases, and when 
well stirred with the molten metal pro- 
mote combination by the mechanical agi- 
tation imparted by their escape. They 
also act chemically in removing oxygen, 
by the union of that element With the 
carbon and hydrogen set free. When the 
evolution of gas has ceased a quantity 
of carbon remains in a finely divided 
state, which covers the metals and pro- 
tects them from oxidation. 

Borax is sometimes used to exclude the 
air, but it is much more costly than car- 
bon, and when It is not required as a 
flux its employment Is accompanied with 
some evils. Now, borax is composed of 
the base soda in combination with boric 
acid, which is only partly saturated with 
the soda, and the excess of acid unites 
with any metallic oxide present, forming 
double borates of a glassy nature. Com- 
mercial borax is often very Impure, and 
is adulterated with common salt and 
alum ; these impurities are injurious to 
many metals. Sodium chloride, or com- 
mon salt, is^ also employed for preserv- 
ing molten metals from oxidation, and also 
to moderate the action of bodies which 
cause violent ebullition. Glass is fre- 
quently used for a similar purpose, and, 
next to carbon, is the least injurious to 
metals. It is a mixture of silicates, which 
easily fuses at high temperatures, form- 
ing compounds with lime and other bases, 
so that it acts almost as beneficially as 
borax when such a flux is required. Win- 
dow glass or green bottle glass is the most 
useful, but flint glass, which contains 
much oxide of lead, would be detrimental 
in many cases. 

The nature of metallic alloys has al- 
ready been discussed, ft-om whk>h we may 
assume that certain proportions of the 
constituents enter Into chemical combina- 
tion, and other portions are simply in a 
state of mixture or solution, and, there- 
fore, on gradually cooling, tend to sepa- 
rate in distinct layers, according to their 
respective densities. This is especially 
the case when the constituents have wide- 
ly divergent densities, so that the higher 
the temperature of the alloy when re- 
moved from the furnace the longer will 
the period of cooling last, and the greater 
will be the facilities offered for separa- 
tion. To obviate this defect, the metal 
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should be constantly agitated by stirring, 
or otherwise, and poured into the molds 
jU the lowest temperature consistent with 
the requisite fluidity, and cooled as rap- 
idly as the nature of the alloy and the 
purpose for which it is designed will ad- 
mit. With regard to the melting point 
of an alloy, ft should be borne In mind 
that it fuses at a lower temperature than 
that at which the most refractory con- 
stituent melts, and sometimes below that 
of either, which knowledge should guide 
the operator in so regulating the tempera- 
ture as not to make the charge unneces- 
sarily hot. 

It is a well-known fact that the char- 
acter of many alloys is altered by repeat- 
ed remelting, and that the scrap obtained 
in working cannot be used again without 
the addition of a certain quantity of new 
metal. A given mixture may be employed 
for the formation of an alloy, which is 
highly malleable, ductile, and tenacious, 
and the scrap from the same alloy, when 
remelted, may be brittle and unworkable ; 
but when a suitable quantity of new 
metal is added, the combination may form 
an alloy even superior to the original one 
with regard to its good working proper- 
ties. It is to the advantage of the man- 
ufacturer, as regards economy, to use as 
much scrap as possible in alloying, and 
the quantity thus employed .varies from 
one-third to two-thirds of the weight of 
the charge. Of course, in using old metal, 
many more impurities are liable to be in- 
troduced than with new metal, and al- 
though the same impurities may exist in 
the new metal, the quantities may be in- 
sufficient to produce a deteriorating ef- 
fect, but when augmented from old metal 
may then rise to such proportions as to 
entirely alter the physical properties of 
the alloy. The presence of notable quan- 
tities of foreign matter is generally ex- 
hibited by increased hardness and a mod- 
ification of the structure, as seen on a 
freshly fractured surface. 

The difficulty of maintaining uniformity 
in an. alloy after repeated remeltlng is 
least when only two metals are mixed 
together, and increases when the combi- 
nation requires the presence of three or 
more metals. Thus German silver re- 
quires much greater care In this respect 
than brass ,* and soft solder, containing 
only lead and tin, requires less care than 
fusible alloy, containing bismuth or cad- 
mium in addition to lead and tin. Those 
alloys which contain as an essential con- 
stituent a volatile metal, such as zinc or 
antimony, are generally altered most by 
remeltlng, and It is requisite to knbw, at 
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any rate approximately, what the furnace 
loss Is, so that tfie defection may be coun- 
terbalanced by the addition of the quan- 
tity of fresh metal requisite to maintain 
the right conjpc^ition. Many errors arise 
from this cause, as well as from overdo- 
ing what is required. Where possible, a 
chemical analysis Is the best means of 
solving the problem, but as this Is out 
of the question in most cases, a few sim- 
ple trials with weighed quantities, and 
careful observation of the results obtained, 
by testing its malleability, color and frac- 
ture,^ will generally afford sufficient evi- 
dence of the required amount to be added. 

In making experimental tests, a small 
melting furnace, such as that used In a 
metallurgical laboratory, a strong pair of 
hand rolls, and an anvil, would be very 
useful adjuncts to every casting shop. The 
quantity of metal operated upon need not 
exceed one pound in weight, and as this 
could be cast in a long strip, Its suit- 
ability for stamping or rolling could be 
readily tested. Such test pieces, if care- 
fully labeled and preserved, would be most 
valuable for future reference, and there 
can be no doubt that both employers and 
employed would thus gain a vast amount 
of information which would prove of great 
benefit both as a standard of workman- 
ship and of economy of production. It 
is a great annoyance to find, after a quan- 
tity of metal has been mixed, and the 
castings made, that the alloy is unsuit- 
able for the work required of it, either 
from unsuitable constituents, improper 
mixing, or impure materials; which an- 
noyance could be avoided by a few pre- 
liminary trials on a small scale. The 
casting of such trial tests could be made 
in an iron or sand mold, and the time 
of cooling made to approximate to that of 
a large mass by Judicious treatment. An- 
other advantage of such an experimental 
plant would be that new combinations 
could be readily tried, and the effect of 
certain impurities on well-known alloys 
ascertained, by purposely adding these 
bodies in definite amounts to a weighed 
quantity of the alloy. 

It has been observed that cold work- 
ing of metals often produces an augmen- 
tation of strengtlj. Le Chatelier finds 
that there is a limit to the Increase of 
strength obtained by the cold working of 
pure metals or bf those containing less 
than 1 to 2% of impurities. For all met^ 
als examined, excepting silver, and maxi- 
mum strength after cold working is double 
that of the perfectly annealed specimens. 
In the case of alloys, some follow the 
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as bronze, copper-silver alloys, and alum- 
inum bronze, become more and more brit- 
tle after each successive draw without an- 
nealing, and the strength increases regu- 
larly, but at Idst the metal becomes too 
brittle to the further worked, and gives 
way. 

Ip regard to annealing, five laws are 
formulated as the result of experiments < 
(1) Annealing is never instantaneous; 
its effects, rapid at first, become more 
and more slow, and the softening tends 
toward a limit for each temperature ; (2) 
this limit is lower, and Is attained more 
rapidly as the annealing temperature is 
raised ,* (3) above a certain tempe^’ature 
annealing is complete, and a further in- 
crease of temperature does not diminish 
the strength, but a crystallization due to 
annealing occurs, and Increases with the 
time of annealing, ultimately reducing the 
tensile strength and elongation to those 
of the cast metal ; (4) the presence of 
imparities retards the action of anneal- 
ing, and demands a higher temperature 
for its completion ; (5) the crystilllza- 
tion from annealing is due to the presence 
of impurities which have lower fusing 
points than the metal itself, or which 
form compounds which have those prop- 
erties. 

Cold-worked metals tend to recover 
their malleability even at ordinary tem- 
peratures by a process which Le Chatelier 
terms spontaneous annealing.. The maxi- 
mum limit of strength attainable by cold 
working is reached at the moment when 
the increase produced by continued work- 
ing is Just balanced by the diminution 
due to spontaneous annealing. Similarly, 
in wire-drawing, if the thickness of the 
metal be reduced too rapidly by succes- 
sive passes without annealing, it will 
break, owing to the failure of the spon- 
taneous annealing ta keep pace with the 
distorting force ; but the metal may be 
fractured even in course of a very grad- 
ual reduction, unless it be allowed to re; 
main at rest for 5 or 10 minutes between 
the passes ; with this precaution, how- 
ever, it may be drawn down indefinitely, 
even without heating. Spontaneous an- 
nealing affects the mechanical properties 
of metals under test, causing the breaking 
load at any given temperature to be great- 
er In proportion to the rapidity with 
which the stress is applied, while the de- 
formation produced is not InstantaneotM 
but increases more and more slowly 
to a certain* limit. 

The purposes for which alloys are re- 
quired are endless. Some are required 
to possess great malleabUity, for others 
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hardness is the chief requisite ; others, 
again, must possess a high degree of elas- 
ticity, while some are useful on account 
of their low melting point, etc. These 
different demands can only be .satisfied 
by uniting suitable metals in different, 
proportions. 

The metals most often used for alloy- 
ing at the present time are those which 
have been known the longest, such as cop- 
per, zinc, lead, tin, gold and silver ; and 
although combinations of these metals 
have been known, and employed for many 
centuries, it is only during the latter half 
of the nineteenth century that their inti- 
mate properties have been closely studied. 
Indeed, at the present day our informa- 
tion concerning the nature and properties 
of alloys is perhaps less than in any other 
branch of chemical science, and although 
chemical investigation may do much to 
enlighten our knowledge, such informa- 
tion will be destitute of great commercial 
value unless accompanied with practical 
knowledge of the working, from observa- 
tion of the physical properties, when al- 
loys are worked in large quantities by the 
manufacturers themselves. The number 
of simple metals is very limited, but they 
may be united in various proportions, 
forming an endless variety of modifica- 
tions ; and sinee every alloy may be looked 
upon as a new metal, from the fact of Its 
properties differing from those of its con- 
stituents, we have at command the neces- 
sary material for producing metals suit- 
able for every requirement for which me- 
tallic matter is desirable. The action of 
metals upon each other is widely diver- 
gent ; sometimes one metal may be added 
to another in quantity without seriously 
altering its working properties ; in other 
cases a minute quantity of the second 
metal will altogether change the character 
of the first metal ; so that in alloying. It 
by no means follows, because one metal 
may be freely added, that another, even 
of a similar nature, may be as liberally 
introduced. The man who aspires to the 
formation of new alloys, or who wishes 
to produce metals suitable for different 
requirements, as circumstances arise, must 
be well acquainted with the nature and 
properties of the simple metals in order 
to successfully accomplish his object ; and 
although a knowledge of the components 
is not sufficient of itself, it is of immense 
advantage in assisting the operator who 
combines practical experience in mixing 
metals with this theoretical knowledge^ 
It is for these reasons that a brief ac- 
count of the elementary metals is included 
in this work. 
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In chemical combination it is a well- 
known fact that elements always com- 
bine with other elements in definite pro- 
portions by weight, termed atomic weight, 
producing compound of fixed and decided 
^properties, so that the same compounds 
can be always relied upon to contaih the 
same elements, united In the same pro- 
portions. The same law applies to the 
union of two metals, when -auch metals 
are chemically combined, and the same al- 
loy will always have properties identically 
;he same, however it may be tested. Sev- 
eral experimenters have directed tlieir at- 
tention to the mixing of metals according 
to their atomic weights, so as to obtain 
alloys of determined characteristic prop- 
erties, but up to the present time the 
number of such combinations of a useful 
character is very limited. They are by 
no means the ones most suited to the 
wants and requirements of industry. 
There is always one indispensable item, 
from the manufacturer’s point of view, 
which the chemist is not concerned with — 
that is, the cost of production — and how- 
ever nicely atomid proportions would suit 
the requirements of a given alloy, such 
an alloy would, in most cases, be useless 
unless the cost was consistent with the 
market value. The question, then, of cost 
must have consideration, and the propor- 
tions must, if possible, be made to fit in 
with commercial necessities. With regard 
to copper alloys, such as brass and bronze, 
the combinations which best exhibit the 
characters of chemical compounds are 
hard and brittle, and as copper alloys are 
much more widely used than any other, 
there is little inducement to encourage 
metallurgists to endeavor to alloy copper 
and zinc, or copper and tin, in atomic 
proportions, since malleability and tenac- 
ity are the properties most desired in 
these alloys. Again, color is the chief i 
desideratum in many alloys, and this can- 
not be always obtained by mixing in 
atomic proportions, especially as it often 
happens that a very small addition of 
one of the constituents will alter the shade 
of color so as to produce what is required. 

When it is desirable to add a non- 
metallic element to a metal or alloy, for 
the puzpose of bringing about a certain 
result, very much greater care is gener- 
ally required in apportioning the quantity 
to be added than with a metal, as non- 
metals combine much more actively with 
metals than the metals do with each other, 
and a vary small quantity of a non-metal 
will suffice to alter the properaes of a 
metal or alloy. It is very surpri^g to 
note how, in some instances, a mere trace 
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of another element will alter the proper- 
ties of a metal. For example, 1-2000 of 
carbon added to iron will convert it into 
mild steel ; 1-1000 oPS phosphorus makes 
copper hot-short ; 1-2000 part of tellu- 
rium in bismuth makes It minutely crys- 
talline ; 1-1000 part of bismuth in copper 
renders it exceedingly bad in quality Jfor 
certain purposes. . 

Lothar Meyer has shown that a remark- 
able relation Exists between the “atomic 
volumes of the elements.” The rela- 
tive atomic volumes of the elements are 
found by dividing their atomic weights 
by their specific gravities. The atomic 
weight of lead is 207, and its specific 
gravity 11.45; 207 4. 11.45 = 18, the 
atomic volume of lead. It would appear 
that the power of an element to produce 
weakness in a metal, when added in small 
quantity, is dependent on the atomic vol- 
ume of the Impurity. Hoberts-Austen 
tried the effect of various elements on 
pure gold, and fouhd that when the ^ody 
added had an atomic value equal to or 
less than that of gold the strength was 
little affected, and In some cases, as cop- 
per, for example, was increased ; but when 
the element added had an atomic volume 
much greater than that of gold the 
strength, with two exceptions, was greatly 
diminished. 

Fusibility. — Some metals are almost in- 
fusible, and when heated to the highest 
heat in a crucible .they refuse to melt and 
become fluid ; but any metal can be melted 
by combination with more fusible metals. 
Thus platinum, which is Infusible with 
any ordinary heat, can be fused readily 
when combined with zinc, tin or arsenic. 
This metal, by combination with arsenic, 
is rendered so fluid that it may be cast 
into any desired ^shape, and the arsenic 
may then be evaporated by a mild heat, 
leaving the platimjm. Nickel, which 
barely fuses alone, will enter Into com- 
bination with copper, forming German sil- 
ver, an alloy that is more fusible than 
nickel and less fusible than copper. The 
less fusible metals, when fused in contact 
with the more fusible metals, seem to dis- 
solve in the fusible metals ; rather than 
melt, the surface of the metal is gradu- 
ally washed down, until the entire mass 
is dis.solved or liquefied, and reduced to 
the State of alloy. 

Following are the melting points of the 
Iplements employed in alloys ; 

- .l^egrees 

Aluminum > 6fi4.5 ' 

Antimotiy . , . . 7 , . 629.6 

Arsenic . . 469 
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Degrees 

Cent. 

BismutH 268.3 

Cadmium 320 

Copper 1080.5 

Gold 1061.7 

Iron 1550-1600 

Lead 330- 335 

Magnesium 632.7 

Manganese 1800-1900 

Mercury 39.4 


(Table of Alloys) , 


Degrees 

Cent. 

Nickel 1400-1450 

Phosphorus 44 

Platinum 1775 

Silicon 1100-1300 

Silver 960.5 

Sulphur 114.5 

Tellurium 282 

Tin 231.68 

Zinc 419 


Table of Alloy.s 

The following is a table of the proportions of the various metals in the alloys most 
commonly employed In the arts and manufactures. The term “ parts ” means parts by 
weight. The abbreviations are : Cu, copper ; Zn, zinc ; Sn, tin ; Pb, lead ; Sb, antimony ; 
P, phosphorus ; As, arsenic ; Nl, nickel. 

P. As. Ni. 


4. 


Description. 

Metal for frictional parts of locomotives 

(extremely hard) 

Bearings of carriages 

Bearings of driving wheels, also for steam 
engine whistles, giving a clear sound . 
Steam engine whistles giving a deep sound 

Cross heads of connecting rods 

Cylinders of pumps, valve noxes, and taps 
” ' )liars 


Eccentric coll 

Bearings of axles 
eccentric collars . . 


and trunnions 


9. Pistons of locomotives. 


a 


Axle boxes 

11. Mathematical instruments, arms of 

balances 

12. Machinery, bearings, etc 

13. Steam engine whistles 

14. Metal to withstand friction (Stephenson) 

15. Rivets 

16. Metal for coffins 

17. Metal to withstand friction 

18. (Cylinders of pumps 

19. Metal for bearings of locomotives 

20. White brittle metal (for buttons, etc.) . . . 

21. Imitation silver 

22. Pinchbeck 

23. Tombac 

24. Red tombac 

25. Specially adapted for bearings 

26. For bearings and valves 

27. Electrotype backing metal ** 

28. Stereotype metal for paper process 

29. „ „ „ plaster process. . 

30. Bullet Metal ...... 

31. Malleable brass plate 

32. Pin wire 

33. Jemmapes brass 

34. Similor for gilding 

35. Maillechort for rolling 

..36, „ first quamy 

37. White similor 

38. For stopcock seats. > 

40. ^p^k^s of etc. i !, 1 . . 

42! White tombac 

43. Yogers alloy for polisMng steel. ....... 

44. Rompel^s anti-friction xneml ... 

45. Argusold, a tough alloy supeiior to brass 
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Cu. 

Zn. 

Sn. Pb. Sb. 

87 

5 

8 

97 

3 


80 

2 

18 

81 

2 

17 

82 

2 

16 

88 

2 

10 

84 

2 h14 

84 

2 

14 

85 

2 

€3 

84 

7 

9 

08 

4 

28 

88 

9 

3 

84 

8.4 

2.9 4.7 .. 

88 

2 

10 

90 

2 

8 • 

67 


14 19 

30 


18 . . 2 

79 

5 

8 8 . . 

64 

24.6 

3 9 .. 

15 


40 45 

2 


72 . . 26 

7 

72 

21 

2 


90 . . 8 

10 

6 

20 64 

64 


3 

5 

i 


16 

1 

1 

10 

1 


83 


15.5 .! 1.5 

83.25 .. 

7 9 



4 91 5 



88 12 

82 18 

92 

67 

33 

0.5 . . 

67 

33 

0.5 0.5 . . 

64.6 

33.7 

0.2 1.5 . - 

92.7 

4.6 

2.7 .. 

60 

20 


8 

3 


7 


86 14 

80 20 



20 40 



1 .. 0.5 

75 


25 

8 

1 

2 1 .. 

62 

10 

10 18 . 

56 

23 

4 3.5 . . 


,75 .. 


20 

4 

0.5 


.. 18.5 
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ALUMINUM 

General Remarks . — ^Aluminum unites 
reedlly with all the common metals ex- 
cept lead. The useful alloys of aluminum 
so far found may be divided into two 
classes ; the one, of aluminum with not 
more than 35% of other metals ; and the 
other, of metals containing not over 15% 
aluminum. In the one case the metals 
impart hardness and other useful quali- 
ties to the aluminum ; and in the other 
the aluminum adds useful nualities to the 
metals with which It is alloyed. 

Alkali Metals. 

Beoaiise of the ease with which these 
alloys are decomposed, especiallj^ when 
subjected to water or moist air, none of 
them can be considered in any way ad- 
vantagfeous ; in fact, alloys of metallic so- 
dium and potassium with aluminum are 
the hete noir of the metallurgry of 
aluminum, just as sulphur and phosphorus 
are feared in the metallurgy of steel. 

Antimony. 

These metals unite with dftficulty, and 
only In bearing metals of the class of 
Babbitt metals have any useful alloys as 
yet been discovered. 

Arsenic. 

No specially advantageous ^ compounds 
of these metals have yet been" discovered, 
nor from the nature of the case are they 
likely to be, although the metals can 
readily be alloyed. 

Bearing Metal. 

Additions of % to 2% of aluminum to 
bearing metals tend to free from oxide, 
producing an improved quality of bearing 
metal. 

Bismuth. 

These two metals combine easily, the 
alloys being very fusible, as might be 
expected of alloys with blsmutii. They 
remain unchanged in the air at ordinary 
temperatures, but oxidize rapidly when 
melted. Bismuth makes aluminum very 
brittle. No valuable alloys of these two 
metals have as yet been discovered. 

CadmitH]ii. 

These metals have been alloyed to pro- 
duce to «older for alttminum which seems 
to give good results. Cadmium does not 
appear to act as a hardener for almninum. 
as almost aB other metals do. { 
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Cobalt. 

Cobalt also acts with about an equal 
amount of copper, as a specially good 
alloy for hardening aluminum. The fol- 
lowing are two cobalt and aluminum al- 
loys used for special purposes : Cobalt, 
60 parts ; aluminum, 10 parts ; copper, 40 
parts. Cobalt, 35 parts ; aluminum. 25 
parts ; iron, 10 parts ; copper, 30 parts. 

Chromium. 

Chromium, though rather expensive. Ls 
an especially good hardener of aluminum. 
Aluminum hardened with chromium seems 
to retain its hardness after annealing or 
after being subjected to heat, better tlvui 
any other of the alloys. 

Copper. 

Copper Ahiminvm. — 1. — Aluminum is a 
metal whose properties are very mate- 
rially influenced by a proportionately 
small addition of copper. Alloys of 90% 
of aluminum and 1% of copper are hard, 
brittle, and bluish in color ; 95% of alumi- 
num and 5% of copper gives an alloy 
which can be hammered, but with 10% 
of copper the metal can no longer be 
worked. With 80% and upward of coi> 
per are obtained alloys of a beautiful 
yellow color. The 10% alloys are of a 
pure golden yellow color ; with 5% of 
aluminum they are reddish yellow, like 
gold heavily alloyed with copper ; and a 
2% mixture is of an almost pure copper 
red. As the proportion of copper in- 
creases the brittleness is diminished, and 
alloys containing 10% and le.ss of alumi- 
num can be used for industrial purposes, 
the best consisting of 90% of copper and 
10% of aluminum. The useful copper 
alloys with aluminum can be divided into 
two classes — the one containing less than 
11% of aluminum and the other contain- 
ing less than 15% of copper. The first 
class is best known as “aluminum bronze.’^ 
a. — Aluminum Bronze. — ^None but the 
purest copper should be used, and the 
aluminum should be at least 99% pure. 
The copper should be put In a plumbago 
crucible and melted over a gas or oil fire, 
these being the best fuels to use. Next 
to gas or oil comes coke or charcoal as 
a fuel for melting. It is impossible to 
make satisfactory aluminum bronze over* 
an ordiq^ry coal fire, for the reason that 
the copper will absorb the gases from 
the coal. The copper should be covered 
with charcoal to prevent oxida don and 
the absorption of gases as much as pos^ 
sible. . After the copper has been melted 
the percentage of aluminum which it is 
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desired to add should be dropped into 
the pot through the charcoal. In large 
pots of bronze, the pot may be removed 
from the fire before adding the aluminum. 
As soon as the aluminum goes Into the 
pot the first action will be a cooling one, 
caused by the temperature of the alumi- 
num added. As soon as the aluminum is 
heated to Its melting temperature it com- 
bines with the copper. Consequently, a 
great deal of latent heat is set free, or 
made sensible, by the chemical union of 
these two metals ; and as a result the tem- 
perature of the mass is raised. If the 
mixture is watched, one can tell as soon 
as union takes place, because the cop- 
per will become more liquid, and also will 
turn a little brighter. This lasts only an 
Instant after the aluminum is Introduced ; 
then the crucible, if it has remained in 
the furnace, should be removed instantly 
from the fire, the charcoal should be 
skimmed from the surface, and the con- 
tents, which are now aluminum bronze, 
should be poured into molds of convenient 
size. The liquid should be stirred as 
much as possible till poured. The alumi- 
num bronze, thus made. Is ready to remelt 
for the production of finished castings. 

After aluminum bronze is made it im- 
proves with each successive remelting and 
casting until it has been recast three or 
four times. The remelting seems to give 
the aluminum a better chance to become 
more freely disseminated, to form a more 
uniform alloy with the copper. After 
putting the aluminum into the crucible, 
and before pouring, the molten mass 
should be stirred, in order to Insure that 
the aluminum is as well disseminated 
through the alloy as possible. 

The percentage of aluminum in alumi- 
num bronze varies from a few per cent, 
up to 10 or 11%, depending upon the 
purpose for which the alloy is Intended. 
The strongest mixture contains between 
10 and 11% of aluminum. Aluminum 
bronze can be readily soldered. It does 
not present the difficulty in soldering 
which pure aluminum does. The best 
method of soldering aluminum bron 2 se is 
to Use pure block tin with a flux of zinc 
filings and muriatic acid. It is well to 
“tin” the two surfaces before putting 
them together. 

A very small amount of aluminum in 
copper reduces its conductivity for elec- 
tricity considerably, DevlUe states that 
2 to 3% alloys are used by M. Christophle 
for large castings of works of art. They 
are harder than aluminum, and work well 
under the ^ burin ’’ and aiisdl 

Ihe a&ay is composed of 80 parts of 
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copper and 10 parts of aluminum. It is 
a definite chemical compound, and was 
discovered by Dr. Percy. 

The 10% alloy is very hard, can be 
beaten when cold, but with remarkable 
perfection when hot, and may be well 
compared to iron, which it resembles in 
all these physical properties ; it is also 
very ductile. It behaves as a true alloy, 
and consequently will not liquate into dif- 
ferent combinations. This is proved by 
the fact that, when In making the alloy, 
the pure copper is in the crucible, and a 
bar of aluminum is added, the combina- 
tion takes place with such disengagement 
of heat that if the crucible is not of good 
quality it will be fused, for the whole 
attains a white heat. The hardness of 
this alloy approaches that of the genu- 
ine bronzes, whence its name. It can 
be stretched out into thin sheets between 
rollers, worked under the hammer, and 
shaped as desired by beating, or pressure 
in powerful stamping presses. On ac- 
count of its hardness it takes a fine pol- 
ish, and its peculiar greenish-gold color 
resembles that of gold alloyed with cop- 
per and silver together. Alloys with a 
still greater proportion of copper approach 
this metal more and more nearly in their 
character ; the color of an alloy, for in- 
stance, composed of 95% of copper and 
5% of aluminum, can be distinguished 
from pure gold only by direct comparison, 
and the metal is very hard and also very 
malleable. 

Aluminum bronze is not affected by ex- 
posure to the air, and its beautiful color 
makes it very suitable for manufacturing 
various ornamental articles, including 
clock cases, doorknobs, etc. 

Aluminum-bronze wire is as strong as 
good steel wire, and castings made from 
it are as hard as steely iron. Its resist- 
ance to bending or sagging Is three times 
as great as that of ordnance metal, and 
44 times as great as that of good brass. 
These properties, combined wl^ its beau- 
tiful color and its unchangeableness, 
would seem to promise a very extended 
use for it In the manufacture of ma- 
chinery, and especially for mechanical in- 
struments where great precision is re- 
quired. 

According to a French authority, an 
alloy of the following composition gives 
the best results : Copper, 89 to 98% ; 
nickel, 1 to 2%, and aluminum. Aluim- 
num and nickel change in the oppo^te 
way ; that is to say, in increasing the 
percentage of nickel the amount of alumi- 
num is decreased by the equal quantity. 
It should be borne in mind that the best 
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ratio Is ; aluminum, 9.5% ; nickel, 1 to 
1.5%, at most. In preparing *he alloy, 
a deoxidizing agent is added, viz., phos- 
phorus to 0.5%, magnesium to 1.5%. The 
phosphorus should always be added in the 
form of phosphorus-copper or phosphor- 
aluminum of exactly determined percent- 
age. It is first added to the copper, then 
the aluminum and the nickel, and finally 
the magnesium, the last named at the 
moment of liquidity, are admixed. 

b. — Boron Bronze. — ^Thls alloy, or, 
more correctly speaking, aluminum-boron 
bronze, is brought about by the intro- 
duction of aluminum containing boron, 
not as aluminum boride, but existing as 
graphite does in cast iron. Commercially, 
this part of the process is accomplished 
by heating in a specially constructed oxy- 
hydrogen furnace an admixture of fiuor- 
spar and vitrified boric anhydride, until 
the dense fumes of boron fluoride com- 
mence to appear. At this stage, ingots of 
aluminum are introduced into the liquid 
mass ; reduction at once takes place, with 
the formation of free boron, which dis- 
solves in the aluminum, rendering it crys- 
talline and somewhat brittle. When this 
so prepared aluminum is alloyed with 
copper, to the extent of from 5 to 10%, 
a bronze is obtained denser and more 
durable than ordinary aluminum bronze, 
and free from brittleness ; but the most 
peculiar property is the perfectness with 
which it casts and melts ; whereas, in 
the manufacture of aluminum bronze, one 
of the greatest difficulties is to insure a 
uniform mixture. Often a very difficulty 
fusible alloy of copper and aluminum is 
formed upon the surface of the already 
melted portion, and accompanied by su- 
perficial oxidation, thus obstinately refus- 
ing to alloy with the remainder. But in 
the case of the boron compound no such 
difficulties are met with, the alloy melt- 
ing perfectly; and at a lower temperature 
than when employing pure aluminum. 
Boron, in fact, seems to have been little 
studied, but it is evidently not so serious 
an enemy to cope with as its halogen 
silicon, which, when present in minute 
percentages only, determines the total 
ruin of the bronze with which it alloys; 
in other words, it stands almost entirely 
opposite to other elements, entering Into 
the formation and forming compounds 
with the more refractory metals with the 
greatest ease ; for instance, borides of 
Iron, manganese, nickel, cobalt, etc., may 
be readily formed by the reduction of 
their accompanying borates in tl^ pres- 
ence of carbon, while those of silver, cop- 
per, gold, etc., can only be formed W 
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the introduction of elementary boron into 
the fused mass ; borides of the alkdU met* 
als, and even calcium, barium, etc., have 
also been obtained, but boride of mercury 
still holds out. 

Aluminum-Copper. — 2. — a. — The second 
class of copper-aluminum alloys embraces 
the aluminum casting alloys most appli- 
cable for general purposes. When alumi- 
num is alloyed with from 7 to 10% of 
copper a tough alloy is secured, the ten- 
sile strength of which will vary from 
15,000 to 20,000 lb. per square inch. This 
alloy has proved itself especially adapt- 
able to automobile work and to those 
castings submitted to severe shocks and 
stresses. Because of the nature of its 
constituents, an alloy of the above, or of 
similar composition, is not so liable to 
be “ burnt ” in the foundry as an alloy 
made up of more volatile constituents. 
The remainder of the range of copper- 
aluminum alloys, from 20% of copper up 
to over 85%, give crystalline and brittle 
grayish-white alloys of no use in the arts. 
After 80% of copper is reached the dis- 
tinctly red color of the copper begins to 
show itself. ^ 

b. — Aluminum-Brass. — Aluminum-brass 
has an elastic limit of about 30,000 lb. 
per square inch ; an ultimate strength of 
from 40,000 to 50,000 lb. per square inch ; 
and an elongation to 3 to 10% in 8 in. 
Aluminum is used in brass in all pro- 
portions, from 1-10 of 1% to 10%. The 
best results are derived by introducing 
the aluminum, when possible, in the form 
of aluminized zinc (q. v.) This aluminized 
zinc is added in the same manner that 
the zinc is originally introduced into the 
copper, and in such proportions as will 
give the requisite amount of aluminum in 
the brass mixture. A 5% aluminized zinc 
is generally used when percentages of less 
than 1% of aluminum are required ; and 
aluminized zinc of 10% is used when a 
greater percentage than 1% is required. 
The effect of aluminum In brass, added in 
this manner, in small quantities of less 
than 1%, is mainly to make the brass 
flow freely, and present a smooth surface, 
free from blowholes. When used In 
these quantities, from one-half' to one- 
third more small patterns can be used on 
a gate than can be used without the pres- 
ence of aluminum, for this amount of 
aluminum gives to the brass such addi- 
tional fluidity as enables it to run more 
freely in the molds and for a greater dis- 
tance ; consequently more pattmui can be 
used on a gate. Xn quantities of mcsre 
than 1% the ^ect of the aluminum com- 
mences to be perceptilde, beeaiM it 
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imparts to the brass additional strength ; 
and this strength is increased directly as 
the percentage of aluminum is increased, 
up to about 10% ; 1% of aluminum in 
brass is very extensively used for elec- 
trical purposes, inasmuch as it makes a 
brass casting free from pinholes, and of 
greater strength than otherwise can be 
secured from the same grade of brass. 
It therefore follows that by the use of 
a small percentage of aluminum in brass 
a cheaper grade of brass can be used to 
do the same work, which otherwise would 
demand a better grade of brass. It should 
be noted that the presence of aluminum 
in these alloys lowers the point at which 
they become fluid, and that they are fluid 
at lower temperatures than either gun 
metal or ordinary brass mixtures ; there- 
fore, the average brass founder is very 
liable to overheat them. Great care must 
be taken to prevent this. 

Gold. 

Prof. W. C. Roberts-Austen has dis- 
covered a beautiful alloy, composed of 
78 parts of gold and 22 parts of alumi- 
num. which has a rich purple color. 

Indium. 

No valuable alloys of these metals have 
as yet been discovered. 

Iron. 

Aluminum combines with iron in all 
proportions. Few of the alloys, however, 
have yet proved of value, except those of 
small percentages of aluminum with steel, 
cast iron and wrought iron. 

Qast Iron . — In cast iron, from 1 to 2 
lb. of aluminum per ton is put into the 
metal as it is being poured from the 
cupola or melting furnace. To soft gray 
No. 1 foundry iron it Is doubtful if the 
metal does much good, except, perhaps, 
in the way of keeping the metal melted 
for a longer time; but where difficult 
castings are to 'be made, where much loss 
is occasioned by defective castings, or 
where the iron will not flow well, or give 
sound and strong castings, the aluminum 
certainly in many cases allows better 
work to be done, and stronger and sound- 
er castings to be made, having a closer 
grain, and iience much easier tooled. The 
tendency of the aluminum is to change 
combined carbon to graphitic, and it les- 
sens the tendency of the metal to c^U. 
Aluminum in proportions of 2% and 
over materially decreases the shrinkage of 
cast iron. 

Ferro^Aluminum.-^Thls is the trade 
flame given to alloys of from 5 to 10, or 
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even 20% of aluminum, added to iron. 
These alloys vary in quality, occasioned 
by the grade of steel or iron used in 
making them. * 

Steel . — The amount of altuninum used 
is small, and, to give the best results, 
varies with the grade of steel, amount 
of occluded gases, temperature of molten 
metal, etc. Aluminum is usually added 
in proportions of from H to % lb. to 
1 ton of steel. The aluminum is added 
either to the metal in the ladle, or, in 
the case of steel castings, with more econ- 
omy of aluminum, to the metal as it is 
being poured into the ingot molds. 

Until the proper percentage of aluml" 
num to add to any particular grade of 
steel has been determined, it is advisable 
to start with small amounts ; for instance, 
with 2 or 3 oz. to the ton, working up 
to the proportion that seems to give the 
best results. 

The special advantages to be gained 
by the use of aluminum in steel manu- 
facture are enumerated as follows : <1) 
The increase of soundness of tops of in- 
gots, and consequent decrease of scrap 
and other loss. (2) The quieting of the 
ebullition in molten steel, thereby allow- 
ing the successful pouring of “wild” heats 
from furnaces, ladles, etc. (3) the pre- 
vention of oxidation, thus increasing the 
homogeneity of the steel. (4) The in- 
crease of tensile strength of steel with- 
out decrease of the ductility. (5) The 
removal of any oxygen or oxides that 
there may be in the steel, the aluminum 
acting as a deodorizer in the same way 
as manganese does. Good steel has been 
made for electrical purposes, using alumi- 
num entirely in the place of manganese, 
to remove the oxidation from the molten 
steel and render it malleable. (6) The 
rendering of steel less liable to oxidation, 
because there is prevented the continued 
exposure of fresh surfaces of the molten 
steel in its ebullition in the molds after 
pouring. (7) The production of smoother 
surfaced castings and ingots of steel tflan 
it is possible to obtain without the use 
of aluminum. 

There are no such metals as “alumi- 
num steels,” in the same way that there 
are “nickel steels” and “chromium steels.” 
Aluminum is not a hardener of steel, and 
none of its alloys with steel has so far 
proved advantageous. It has been proved 
that the addition of aluminum to steel 
Just before “teeming*^ causes the metal 
to lie quiet, and give off no appreciable 
quantity of gases, producing Ingots wlib 
much sounder tops. There are two theo- 
ries to account for this: one, that the 
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aluminum decomposes these ^ases, and ab- 
aorbs the oxygen contained In them ; the 
other, Is that ^aluminum greatly increases 
the solubility in the steel of the gases 
which are usually given off at the mo- 
ment of setting, thus forming blowholes 
and bubbles. . 

Aluminum Is the principal deoxidizer 
known to metallurgists, the next being 
silicon. Their relative values are shown 
as follows : 100 parts, by weight, of oxy- 

gen will combine with 114 parts of alum- 
inum, or with 140 parts of silicon, or 
with 350 parts of manganese. This, how- 
ever, does not correctly express the value 
of aluminum as a deoxidizer of iron and 
steel. Inasmuch as It has such a great 
affinity for oxygen that It will entirely 
disappear If there Is anv oxygen present, 
and win be found In the steel and Iron 
only after all the oxygen has been ab- 
sorbed. This Is not the case with either 
slP'^on or manganese. 

There is danger of adding too large a 
Quantity of aluminum, In which case the 
metal wUl set very solid, and will be 
liable to form deep “pipes” in the ingots. 
But successful results have been secured 
with varyin?? kinds of steel by adding 
from H to % lb. of aluminum to 1 ton 
of steel. No difficulty has been experi- 
enced with the thorough mixing of the 
aluminum added to steel, as it seems to 
rapidly and uniformly permeate the steel 
without anv special care being taken in 
atirrlng. This property adds to the homo- 
geneous alloying of nickel with steel as 
well, and the nickel-steel manufacturers 
use aluminum in addition to nickel for 
this purpose. If the metal be “wild” In 
the ladle, full of occluded gases, too hot, 
or oxidized, a larger proportion of alumi- 
num can be advantageously added. In 
casting steel ingots which are to be ham- 
mered or rolled, it has been found ad- 
visable to add from 2 to 4 oz. of alumi- 
num to 1 ton of steel. In the manufac- 
ture of steel castings, where the first de- 
sideratum is soundness of the castings and 
freedom from blowholes, and where the 
excessive piping and contraction in cool- 
ing is provided for by large runners and 
a high and dapaclous fountain or “sinking 
head,” larger amounts of aluminum, up 
to 16, or even 32 oz. of aluminum to 1 
ton of steel, are advantageously added. 

An alloy of aluminum and ferro-man- 
ganese has been patented. The addition 
•of a small percentage of aluminum to the 
ferro-manganese renders the combined 
carbon in the manganese alloy graphitic, 
and throws it out of the molten mass. 
This permits the production of a ferro- 
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manganese very low in combined carbon, 
and particularly useful In the manufa<> 
ture of low-carbon steel. 

Aside from the reduction of blowholes, 
and consequent greater soundness, the ad- 
dition of about 1 lb. of aluminum per ton 
of steel is of advantage where the steel 
is to be cast in heavy ingots which will 
receive only scant work. Here it seems 
to Increase the ductility, as measured by 
the elongation and reduction of area of 
tensile test specimens, without materially 
altering the ultimate strength. The addi- 
tions of aluminum are, in many instances, 
made by throwing the metal into the ladle 
in pieces weighing a few ounces each, 
as the steel is poured into it But some 
manufacturers prefer to add the alumi- 
num in the form of ferro-alumlnum ; in 
this case the alloy is first placed in the 
ladle, and, as the molten steel runs in, 
the alloy melts, and is diffused through 
the entire contents of the ladle. 

Wrought Iron . — The effect of aluminum 
in wrought iron is not very marked in 
the ordinary puddling process. It seems 
to add somewhat to the strength of the 
iron, but the amount is not of sufficient 
value to induce the general use of alumi- 
num for this purpose. The peculiar prop- 
erty of aluminum in reducing the long 
range of temperature between that at 
which wrought iron first softens and that 
at which it becomes fiuid, is taken advan- 
tage of in the well-known Mltis process 
for making “wrought-iron castings.” It 
is for this that aluminum is most used 
in wrought iron at present. One per cent, 
of aluminum makes wrought iron more 
fiuid at 2000°F. (which is about the 
melting point of cast iron) than it would 
be without it at 3500 «F. In puddling 
iron an addition of 0.25% to the bath 
causes the charge to stiffen more quickly, 
and in the shingling process and in roll- 
ing the balls, to work much stiffer than 
usual. In one instance, where the ordi- 
nary iron averaged 22 tons tensile 
strength, with 12% elongation, the iron 
treated with aluminum showed over 30 
tons tensile strength, with 22% elonga- 
tion. 

Lead. 

These metals unite only with great dif- 
ficulty, and no useful alloys have yet 
been discovered. 

Magnesium. 

The alloys of these light metals are 
interesting, because they are Ughtef* than 
aluminum, and are eqimlly as stro^ as 
the copper aUoys of alnaiinum. Oh ae- 
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count of the cost of magnesium, they 
have not been widely adopted for com- 
mercial purposes. 

Manganese. 

Manganese is one of the best harden- 
ers of aluminum. 

Mercury. 

These metals unite with difficulty, but 
at the same time amalgams and alloys 
can be produced by uniting the two met- 
als. No useful results, however, have 
yet been shown from any of such alloys 
or combinations. 

Metalloids. 

Although all the metalloids and gase- 
ous elements, such as oxygen, nitrogen, 
sulphur, Selenium, chlorine, iodine, bro- 
mine, fluorine, boron, silicon and carbon 
unite with aluminum with more or less 
ease under certain conditions, yet no use- 
ful result has been recorded as due to the 
combination of any of these elements with 
metallic aluminum. The union of the 
above metalloids in combination with 
aluminum results in alloys which, from 
a commercial standpoint, are undesirable 
in every way. The prevention of the oc- 
clusion of gaseous metalloids in molten 
aluminum, and the prevention of the 
union of carbon with the metal, are 
among the chief precautions to be ob- 
served in the metallurgy of aluminum. 

Molybdenum. 

Aluminum can be readily alloyed with 
molybdenum in the process, by placing 
the* molybdenum oxide in the electrolytic 
bath with the oxide of aluminum. Molyb- 
denum acts as a hardener for aluminum, 
and forms alloys which will have special 
advantages for some work, as in the pro- 
duction of aluminum coins and medals. 

Nickel. 

1. — This alloy, with from 2 to 5% of 
the combined alloying metals, is very sat- 
isfactory for rolling or hammering. By 
larger proportions, of 7 to 9%, a good 
casting alloy is produced. 

2. — Two new alloys for jewelry consist 
of: (1) Nickel, 20 parts; with alumi- 
num 8 parts. (2) Nickel, 40 parts ; sil- 
ver, 10 parts; aluminum, 30 parts; tin, 
20 parts. 

Silver, 

1, — Tbe ad^lltlon of a few per cent of 
silver to aluminum, to harden, whiten 
and strengthen the metal, gives a mate- 
rial especially adaptable for many fine 
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instruments and tools, and for electrical 
apparatus, where the work upon the tool, 
and its convenience, are of more conse- 
quence than the increased price due to the 
addition of the silver. Silver lowers the 
melting point of aluminum and gives a 
metal susceptible of taking a good polish 
and making fine castings. 

2. — Aluminum, 3 parts ; silver, 1 part 
This alloy is very easy to work. 

Tellurium. 

When tellurium is heated with alumi- 
num, the two combine with explosive vio- 
lence, forming a chocolate-colored, diffi- 
culty fusible compound, which has the 
composition of Al,, Te^. It is hard and 
brittle, and can readily be ground to pow- 
der ; when exposed to moist air it is de- 
composed, and hydrogen tellurlde, with 
Its fetid odor, Is slowly evolved ; when 
thrown into water It is rapidly decom- 
posed. 

Tin. 

1. — Tin has been alloyed with alumi- 
num in proportions of from 1 to 15% of 
tin, giving added strength and rigidity to 
heavy castings, as well as sharpness of 
outline, with a decrease In the shrinkage 
of the metal. The alloys of aluminum 
and tin are rather brittle, however, and 
although small proportions of tin, in cer- 
tain casting alloys, have been advantage- 
ously used to decrease the shrinkage, on 
account of the comparative cost and brit- 
tleness of the tin alloys, they are not gen- 
erally used. 

2. — Aluminum, 100 parts ; tin, 10 parts. 

3. — ^Aluminum, 90%; tin, 10%. 

4. — Bourhonne*8 Aluminum Alloy — 
Aluminum and tin, equal parts. This al- 
loy solders easily. 

Titanium. 

Titanium alloys of aluminum, although 
hard* to manufacture uniformly homo- 
geneous, have greater spring and resili- 
ence than most other aluminum alloys. 
Alloys of titanium, chromium and copper, 
together with aluminum, give some of the 
hardest and toughest light alloys yet pro- 
duced. 

Tungsten. 

The alloys of aluminum and tungsten 
have been used to some extent for the 
past few years in Europe for rolled sheets 
and plates, under the trade name of 
“Wolframium.” 

Uranium. 

This alloy Is an expensive one ; ahd 
while uranium appears to be a good hard- 
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ener tot aluminum, on account of Its ex> 
pense and rarity it has not had, as yet, 
a general application. 

Vanadium. 

Vanadium is a good hardener of alumi- 
num, and can readily be alloyed with it, 
due to its presence in some of the baux- 
ites, the native aluminum ores. 

Zimalinm. 

The name of a new alloy of aluminum, 
magnesium and zinc. The specific weight 
is 2.65 to 2.75 ; in casting, 2.68 as against 
2.64 for aluminum. It is harder, and 
more suitable to be worked. A softer 
variety serves for rolling, stamping, etc. ; 
a harder one for casting. The tensile 
strength is double that of aluminum, 25 
to 35 kg. per millimeter ; the wires bear 
30 to 37 kg. ; the ductility rises up to 
10%. Wires and sheet metal behave like 
brass. The castings can be filed, forged, 
cut, planed, etc., possess a tensile strength 
of 14 to 20 kg., and, upon rapid cooling, 
20 to 25 kg. Zimalium is less resistive to 
chemical actions than aluminum. The 
electric conductivity amounts to two- 
thirds of that of the latter. The alloy 
is 10 to 12% dearer than aluminum.* 

Zinc. 

Like copper alloys, the zinc alloys can 
be divided into two classes : (1) Those 

containing a relatively small amount of 
aluminum, (2) Those containing less 
than 35% of zinc. The first class will 
be treated under Aluminized Zinc; the 
second class comprises the useful zinc 
casting alloys. Zinc produces the strong- 
est alloys with aluminum, the strength, 
being still further increased by the addi- 
tion of small amounts of other suitable 
metals. The tensile strength of the strong- 
est of the zinc alloys frequently runs as 
high as 30,000 to 35,000 lb. per square 
inch. These high zinc alloys are brittle, 
however, and are more liable to “draw” 
in heavy parts or lugs than are the cop- 
per alloys. This can, in most cases, be 
overcome by suitable gating, placing of 
chills and risers. Zinc alloys also pos- 
sess the danger of having the zinc burned 
out In melting, thus producing a weaker 
casting. With careful work, however, 
this class of alloys gives as good satisfac- 
tion as copper alloys in respect to hard- 
ness, ease of machining, and use in small 
parts not subject to severe shock. For 
forging, few metals excel an aluminiun- 
zinc alloy containing from 10 to 15% 
of zinc. This alloy is tough, flows well 
under the forging dies, and produces a 
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finished product that is solid, easily ma- 
chined, and remarkably strong per unit 
of area. 

Zinc is used as a cheap and very effi- 
cient hardener in aluminum castings, for 
such purposes as sewing-machine frames, 
etc. Proportions up to 30% of zinc with 
aluminum are successfully used. An al- 
loy of about 15% of zinc, 2% of tin, 2% 
of copper, %% each of manganese and 
iron, and 8()% aluminum, has special ad- 
vantages. The following alloys are strong, 
and meet all usual requirements ; 

Al. Zn. Cu. Sn. 

For wire or sheet 28 6 

For tubes. 13 6 8 2 

With good close grain . . 20 10 . . 
With good open grain . . ^18 6 

Aluminized Zinc . — ^Aluminized zinc is 
used for two purposes, namely : in the 
bath, for galvanizing, and in aluminum 
brass. It Is manufactured as follows : 
Place 5 or 10 lb. of aluminum in a plum- 
bago crucible. The amount used will de- 
pend upon whether a 5 or a 10% alumi- 
num alloy is -desired. After the alumi- 
num is melted add the zinc, continually 
stirring the mass, until either 95 or 90 lb. 
of zinc have been added, making the total 
weight of the metal in the crucible, in 
either case, 100 lb. After all the zinc 
has been added the crucible should be 
removed from the fire, and the alloy cast 
into ingots of convenient form and size 
for breaking up. The 5% aluminized 
zinc will be found best for use In the 
galvanizing bath, and also in the lower 
grades of aluminum brass ; but in jthe 
higher grades of brass, containing up- 
ward of 1% of aliuninum, it would be 
best to use a 10% aluminized zinc. The 
aluminized zinc, both in brass and in the 
galvanizing baths, is treated, in all re- 
spects, the same as pure zinc, as far as 
the question of introducing it into molten 
metal is concerned. 

Galvanizing Baths. — The use of alumi- 
num in a galvanizing bath has become so 
universal that at the present time it is 
considered a necessity in order to do the 
best and most economical work. It is 
added in the form of aluminized zinc, 
which is made as described above, and is 
used in such proportions that the total 
amount of aluminum in the bath wBl he 
about 1 lb. of aluminum per ton of bath ; 
or, in using a 5% aluminized zinc, 20 
lb. of alumixiized zinc per ton of bath 
should be used. These proportions^ how- 
ever, are varied hcoordlng to the grade 
of zinc which is being uee4 and also ac- 
cording to the dass of material be 
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galvanized. When aluminized zinc is 
used» it has been foimd unnecessary to 
use sal ammoniac for clearing the bath 
of oxide, inasmuch as the aluminum ac- 
complishes the same purpose ; and if the 
two are used together they seem to coun- 
teract the effects of each other. Alumi- 
nized zinc should be added to the galva- 
nizing baths gradually as the bath is con- 
sumed, in quantities of about 1 lb. at a 
time for a 5-ton bath. This statement 
applies when a 5% aluminized zinc is 
used. The first action of aluminum in 
galvanizing baths is to make the bath 
more liquid, which is one of the objects 
in adding the aluminum. A great amount 
of aluminum seems to combine with the 
impurities in the zinc, and comes to the 
surface in the form of a scum, which 
makes galvanizing difficult. If, therefore, 
too much aluminum goes Into the bath, 
stir the bath, well, and allow it to stand 
for a while until the aluminum com- 
bines with these impurities and comes to 
the surface as a scum. Remove this 
scum, add some sal ammoniac to counter- 
act the effects of the aluminum, and re- 
duce the proportion of the aluminized zinc 
added. In starting with a new bath, it 
is especially important that these sug- 
gestions should be followed. 

BISMUTH AND CADMIUM ALLOYS 
Bismuth Bronze. 

1. — A metallic alloy, which the in- 
ventor calls bismuth bronze, was intro- 
duced by Webster, as specially suitable 
for use in sea water, for telegraph and 
music wires, and for domestic articles. 
The composition varies slightly with the 
purpose for which the bronze is to be 
used, but in all cases the proportion of 
bismuth Is very small. For a hard alloy 
he takes 1 part of bismuth and 16 parts 
of tin, and, having melted them, mixes 
them thoroughly as a separate or pre- 
liminary alloy. For a hard bismuth 
bronze he then takes 69 parts of copper, 
21 parts of spelter, 9 parts of nickel, and 
1 part of the bismuth-tin alloy. The met- 
als are melted in a furnace or crucible, 
thoroughly mixed, and run into molds 
for further use. This bronze is hard, 
tough, and sonorous; it may be used in 
the manufacture of screw-propeller blades, 
shafts, tubes, and other appliances em- 
ployed partially or constantly in sea 
water, being especially suited to withstand 
the destructive action of ^It water. In 
eohsequence of its toughness it is well 
suited for tele^aph wires and other pur- 
pOBeB where much etrain has to be bmme. 
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From the sonorous quality it is well adap- 
ted for piano and other music wires. For 
domestic utensils, and other articles gen- 
erally exposed to atmospheric influence, 
the composition is 1 part of bismuth, 1 
part of aluminum, and 15 parts of tin, 
melted together to form the separate or 
preliminary alloy, which is added in the 
proportion of 1% to the above described 
alloy of copper, spelter and nickel. The 
resulting bronze forms a durable, bright 
and hard alloy, suited for the manufac- 
ture of spoons, forks, knives, dish covers, 
kettles, teapots. Jugs, and numerous other 
utensils. These alloys are said to resist 
oxidation, to polish well and easily, and 
to keep their color well. 



I. 

II. 

III. 

IV. 

Copper 

. . . 25 

45 

69 

47 

Nickel 

. . . 24 

32.5 

10 

30.9 

Antimony . . . . 

. . . 50 




Bismuth 

1 

1 

1 

6.1 

Tin 


16 

15 

1 

Zinc 


21.5 

20 

21 

Aluminum . . . . 



1 



I is hard and very lustrous, suitable 
for lamp reflectors and axle bearings. II 
is hard, re.sonant, and not affected by sea 
water, for parts of ships, pipes, telegraph 
wires and piano strings ; HI and IV are 
for cups, spoons, etc. 

3. — Tin, 16 parts ; bismuth, 1 to 3 
parts. 

Fusible Alloys. 

Under the name, fusible metal, or fus- 
ible alloy, is understood a mixture of 
metals which becomes liquid at tempera- 
tures at or below he boiling point of 
water. 

1. — D’ArceVs. — Bismuth, 8 parts ; lead, 
5 parts ; tin, 3 parts. This melts below 
212'»F. 

2. — Walker’s. — Bismuth, 8 parts; tin, 4 
parts ; lead, 5 parts ; antimony, 1 part 
The metals should be repeatedly melted 
and poured into drops until they can be 
well mixed, previous to fusing them to- 
gether: 

3. — Onion's. — ^Lead, 3 parts ; tin, 2 
parts ; bismuth, 5 parts. Melts at 197 ®F. 

4. — ^Tf to the latter, after removing it 
from the fire, 1 part of warm quicksilver 
be added, it will remain liquid at 170®F., 
and become a firm solid only at 140 ^F. 

5. — Bismuth, 2 parts ; lead, 5 parts ; 
tin, 3 parts. Melts in boiling water. 

Nos. 1, 2, 3 and 5 are used td midce 
toy spoons to surprise children by their 
melting in hot liquors. A little mercury 
(as in 4) may be added to lower their 
melting points. Nos. 1 and 2 are fi^dally 
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adapted for making electrotype molds. 
French cliche molds are made with the 
alloy No. 2. These alloys are also used 
to form pencils for writing, also as metal 
baths in the laboratory, or for soft-sol- 
dering joints. No. 4 is also used for ana- 
tomical injections. 

Higher temperatures, for mettU baths 
in laboratories, may be obtained by the 
following mixtures : 1 part tin and 2 

parts lead melt at 441.5®F. ; 1 part tin 
and 1 part lead melt at STl.T^F. ; 2 
parts tin and 1 part lead melt at 340®F. ; 
63 parts tin and 37 parts lead melt at 
344.7®F. 


Table of Fusible Alloys 








• 


5 



5 

5 




1 

I 


e 

Q 

i 

.S9 

n 

•a 

A 

C 

H 

s 

8 

5 

3 

202 

8 

16 

24 

316 

8 

6 

3 

208 

8 

18 

24 

312 

8 

8 

3 

226 

8 

20 

24 

310 

8 

8 

4 

236 

8 

22 

24 

308 

8 

8 

6 

243 

8 

24 

24 

310 

8 

8 

8 

254 

* 8 

26 

24 

320' 

8 

10 

8 

266 

8 

28 

24 

330 

8 

12 

8 

270 

8 

30 

24 

342 

8 

16 

8 

300 

8 

32 

24 

352 
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16 
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8 

32 

30 
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16 

14 
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8 

32 

32 
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16 

16 

292 

8 

32 

30 

328 

8 

16 

18 
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8 

32 

36 

320 

8 

16® 

20 

304 

8 

32 

38 

322 

8 

16 

22 

312 

8 

32 
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Fusible Metals for Use in Boilers, etc. 
— The following alloys, with their corre- 
sponding melting points, together with the 
temperature of steam at various press- 
ures, may be used: 


Tin Lead 
6 1 


5 

4 

3 
2 

IH 

4 
3 
2 


3 

4 
6 

5 
4 
3 
2 


1 

1 

1 

1 

1 

4 

3 

2 

1 

2 

3 

4 
1 
1 
1 
1 
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3340P. 
Bismuth 1 320®P. 


§11 f 

381*F. ® S g 

378‘»F. W 0^ F* 

365®P. 1201b.*350®F. 
366®P. 105 lb. 341®P. 
340®P. 901b. 331®P. 
751b. 820®P. 
601b. 307®P, 
451b. 282®P, 
301b. 274®F. 
15 Ib. 250«P. 
292®P. 
810*»P. 
320«P. 
S81«P. 
I78*P. 
365^F. 
356*P. 
349«F. 


310®P, 

292®P. 

254»P. 


Temp. 

334®P. 

370®F. 

441®P. 

482®P. 

511®P. 

541®F. 

658®F. 


Tin Lead 


1 

1 

1 

1 

1 


1 

1 

2 

3 

5 

10 

25 


So much depends, however, on the way 
in which an alloy is made, the purity of 
its original metals, and the changing con- 
ditions to which a fusible plug is sub- 
jected, that it is very doubtful whether 
they should ever be depended upon in crit- 
ical places. 

Fusible Alloys and their Melting Points. 
— The following alloys will melt in boi^ 
ing water or at a lower temperature : 


Bis- Cad- 

Tin. Lead. muth. mium. C. 


Newton’s 

3 

2 

5 

0 

100® 

Rose’s. . . 

3 

8 

8 

0 

95® 

Erman’s . 

1 

1 

2 

0 

93® 

Wood’s. . 

2 

4 

7 

1 

70® 

Mellott’s. 

5 

3 

8 

0 

93® 

Harper’s. 

4 

4 

7 

1 

80® 


F. 

212 ® 

203® 

199® 

158® 

200 ® 

180® 


Erman’s alloy can be made of equal 
parts of plumber’s half-and-half solder 
(equal parts tin and lead) and bismuth. 
Harper’s alloy can be made of 8 parts of 
plumber’s half-and-half solder, 7 parts of 
bismuth and 1 part of cadmium, and can 
be poured into a modeling composition 
impression. It is hard enough to with- 
stand the hammering required, and makes 
a smooth, sharp die. 

Fusible Alloys Containing Cadmium.-^ 
Cadmium, like bismuth, has the valuable 
property of lowering the melting point of 
many alloys, some of which are readily 
fusible in boiling water. Cadmium does 
not render the alloys so crystalline and 
brittle as bismuth, many of its combina- 
tions being capable of being hammered 
and rolled. The chief use of cadmium is 
in fusible alloys, which are used as sol- 
ders, for castings requiring a low tem- 
perature, and In dentistry for alloys for 
stopping hollow teeth. Alloys of cad- 
mium generally contain tin, lead, bismuth, 
and cadmium. Mercury is sometimes add- 
ed to still further lower the melting point. . 

The following table shows the composi- 
tion and melting points of the more im- 
portant cadmium alloys : 

Cad- ms- lielt^ 

Alloys, mium. Lead. Tin. muth, point. 
Upowlts*s.. h 8 4 15 15a<»F* 

Fusible. 2 U t 16 ITO^F. 

« *.... 10 S 3 0 mMp* 


iny 
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Cad- Bis- Melt'g 

Alloys mlum. Lead. Tin. muth. point. 

„ 1 2 3 203<»F. 

„ 1 3 5 203OF. 

1 1 2 203<»F. 

r, 1 2 1 4 150<*F. 

Wood’s .... 2 4 2 5 160<»F. 

Fusible .2 2 4 . . IST^F. 

Type metal 22 H 50 36 

Cadmium alloy (melting point 170 » 

F.) : Cadmium, 2 parts ; tin, 3 parts ; 
lead, 11 parts ; bismuth, 16 parts. 

Cadmium alloy (melting point 167® 

F.) : Cadmium, 10 parts; tin, 3 parts; 
lead, 8 parts ; bismuth, 8 parts. 

Cadmium alloys (melting point 203® 

F.) : 

I. II. III. 

Cadmium 1 l 1 

Tin 2 3 1 

Bismuth 3 5 2 

A very fusible alloy, melting at 150® 
F., is composed of tin, 1 or 2 parts ; lead, 
2 or 3 parts ; bismuth, 4 or 15 parts ; cad- 
mium, 1 or 2 parts. 

Cadmium alloy (melting point 179.5® 
F.) : Cadmium, 1 part ; lead, 6 parts ; 
bismuth, 7 parts. This can be used for 
soldering In hot water. 

Cadmium alloy (melting point 300® 
F.) : Cadmium, 2 parts ; tin, 4 parts ; 
lead, 2 parts. This is an excellent soft 
solder, with a melting point about 86® 
below that of lead and tin alone. 

Bibra's Alloy. — Bismuth, 18 parts ; tin, 
9 parts ; lead, 38 to 40 parts. 

Casting. — l.—Blsmuth Alloys for Deli- 
cate Castings. — For delicate castings, and 
for taking Impressions from dies, medals, 
etc., various bismuth alloys are in use, 
whose composition corresponds to the fol- 
lowing figures : 


I. II. III. nr. 

Bismuth 6 5 2 8 

Tin 3 2 1 3 

Lekd 13 3 1 5 


These alloys have the property, very 
favorable In making sharply outlined cast- 
ings, that they expand strongly on cool- 
ing, and so fill out the finest elevations 
and depressions of the mold. 

2. — ^AUoy for casting natural objects, 
such as fruits, leaves, beetles, snakes, liz- 
ards, etc.^Llpowltz metal : Tin, 4 parts ; 
lead, 8 parts; bismuth, 15 parts; cad- 
mium, 3 parts. This, the easiest meltii^ 
metal mixture, softims at 55®C. (131* 
F,), and is completely fluid at 60«C. 
(140OF.). Wood’s metal: Tin, 2 pmrts: 
lead, 4 parts; bismuth, 5 tp S parts; ead- 
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mium, 1 to 2 parts. This silver-white 
looking, very fine grained alloy melts at 
66®C and 72®C. It can also be used, 
with excellent results, for soldering. 

3. — To make . a cast with Lipowitz 
metal. — Plaster of parls is poured over 
the animal to be cast, and after sharp 
drying the animal is removed and the 
mold filled up with Lipowitz metal. The 
molt is placed in a vessel of water, and 
by heating to the boiling point the metal 
is melted and deposited in the finest im- 
pressions of the mold. This alloy is most 
excellent for soldering fin, lead, Britan- 
nia metal and nickel, being especially 
adapted to the two latter metals on ac- 
count of its silver-white color ; but Its 
costliness prevents its general use, and 
cheaper alloys possessing the same prop- 
erties have been sought. 

4. — For small Articles. — This alloy 

melts at a low degree of temperature, and 
is very hard without being brittle. It con- 
sists of 6 parts of bismuth, 3 parts of 
zinc and 13 parts of lead. The three 
metals, after having been well melted 
and stirred together, should be poured 
into another melting-pot and melted 
again. This alloy cools with remarkably 
clear-cut edges, and if the articles made 
of it are dipped in dilute nitric acid, then 
rinsed in clear water, and polished with 
a woolen rag, the raised parts of the 
surface will have a fine polish, while the 
sunken parts will have a dark gray, an- 
tique appearance, which forms a pretty 
contrast, The proportions of the differ- 
ent metals, dividing the alloy into 100 
parts, are : Bismuth, 27.27% ; lead, 

59.09%; zinc, 13.64%. 

5. — For Small Castings. — Bismuth, 6 
parts ; tin, 3 parts ; lead, 13 parts. Tills 
alloy should be melted, run into bars, 
and laid aside till wanted, when it should 
be remelted. An alloy of 3 parts of bis- 
muth, 1 part of tin and 1 part of lead is 
harder, and yet it is not brittle. It can 
be finished with a contrasting sitrface of 
bright polish and dark gray, if it Is 
washed in nitric acid, well diluted, rinsed, 
and polished with a woolen rag, as de- 
scribed in the alloy for small articles 
given above. 

Cementing Glass, Bismvth Alloy 

Most of the cements in ordinary use are 
dissolved, or at least softened, by petror 
leum. An alloy of lead, 3 parts; tin, 2 
parts ; bismuth, 2.6 parts, melting at 212* 
F., is not affected by petroleum, and Is 
therefore useful for cementing lamps 
made of metal and glass. combined. 

Cliche Metal , — ^Tbis alloy i$ composed 
of tin, 48 parts; lead, 82.5 parts; bis- 
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muth» 9 parts; antimony, 10.5 parts. It 
is especially well adapted to dabbing roll- 
ers for printing cotton goods, and as it 
possesses a considerable degree of hard- 
ness, it wears well. For filling out de- 
fective places in metallic castings, an al- 
loy of 1 part of bismuth, 3 parts of anti- 
mony and 8 parts of lead can be advan- 
tageously \ised. An alloy consisting of 60 
parts of lead, 36 parts of tin and 22.5 
parts of cadmium is remarkably well 
adapted to the manufacture of cliches, or 
cuts, since with as low a melting point 
as the cliche metals generally used (made 
of bismuth alloys) it combines the valu- 
able property of greater hardness. With 
a cliche or plate of this metal a large 
number of sharp impressions can be ob- 
tained. 

Homberg*s Alloy. — Bismuth, lead and 
tin, equal parts. 

KraffVs Alloy • — Bismuth, 50 parts ; 
lead, 20 parts ; tin, 10 parts. 

Newton's Metal consists of bismuth, 8 
parts ; lead. 5 parts ; tin, 3 parts. It 
melts at 202® F. 

Rose's AUoys consist of: 


I. II. 

Bismuth 2 8 

Tin 1 3 

Lead 1 g 

The first of these alloys melts at 200.75® 
F., and the other at 174.2°F, They 
were formerly used In the manufacture 
of the so-called safety plates inserted in 
the tops of steam boilers. These plates 
were Intentionally made of a readily fus- 
ible alloy, so that at a certain tempera- 
ture, corresponding to a certain pressure 
in the interior of the boiler, they would 
become fiuid, and allow the steam to es- 
cape through the opening thus made. They 
were to act as a sort' of safety valve, to 
prevent the explosion of the boiler with 
too high a pressure of steam. But how- 
ever correct the principle may appear, it 
was found In practice that the boilers 
would frequently explode without the 
plates having melted ; and they are at 
the present tme hardly used at all. Chem- 
ical and physical tests have shown that 
by long-continued heating of the plates 
new alloys are formed whose melting 
points are much higher than those of the 
original compositions. The followlstg ta- 
ble gives the compositions of some alloys 
which ittC said to melt if the pressure of 
the steam exceeds that indicated: 


(Copper AUoys) 


Bismuth. 

Lead. 

Tin. 

Melting 
point, 
deg. F. 

Corre- 
sponding 
pressure 
of steam 
in atmos- 
pheres. 

8 

5 

3 

212.0 

1 

8 

8 

4 

235.9 

IH 

8 

8 

8 

253.9 

2 

8 

10 

8 

266.0 

2H 

8 

12 

8 

270.3 

3 

8 

16 

14 

289.5 

dH 

8 

16 

12 

300.6 

4 

8 

22 

24 

308.8 

6 

8 

32 

36 

320.3 

6 

8 

32 

28 

331.7 

7 

8 

30 

24 

341.6 

8 


COPPER 


CoppeisArsenlc. 

Arsenic imparts to copper a very fine 
white color, and makes it very hard and 
brittle. Before (Jerman silver was known 
these alloys were sometimes used for the 
manufacture of such cast articles as were 
not to come in contact with iron. When 
exposed to the air they soon lose their 
whiteness, and take on a brownish shade. 
On account of this, as well as the poison- 
ous character of the arsenic, they are very 
little used at the present time. Alloys 
of copper and arsenic are best prepared 
by pressing firmly into a crucible a mix- 
ture of 70 parts of copper and 30 parts 
of arsenic (the copper to be used in the 
form of fine shavings) and fusing this 
mixture in a furnace with a good draft, 
under a cover of glass. 

Blanched Copper. — Fuse 6 oz. of cop- 
per and % oz. of neutral arsenical salt 
with a flux made of calcined borax, char- 
coal dust and powdered glass. 

Cobalt-Copper. 

Metalline — ^The mixture known by the 
name of metalline has of aluminum, 
30% of copper, 10% of iron and 36% of 
cobalt. This alloy melts at a point ap- 
proaching the melting point of copper, is 
tenacious, ductile, and very hard. « 

Copper-Iron. 

The aUoys of copper and iron arc little 
used in the Industries at the present day, 
but it would seem that in earlier times 
they were frequently prepared for the pur- 
pose of giving a considerable degree of 
hardness to copper ; for in antique casts, 
consisting principally of copper, we regu^ 
larly find quite larg^ quantities of Iron, 
which leads to the supposition that they 
were added int^tionalJbr. allc^a, 

when of a certain eomposltlcm, have con- 
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slderable strength and hardness. With an 
increase in the quantity of the iron the 
hardness increases, but the solidity is less 
ened. A copper and iron alloy of con- 
siderable strength, and at the same time 
very hard, is made of 66 parts of copper 
and 34 parts of Iron. These alloys ac- 
quire, on exposure to air, an ugly color 
inclining toward black, and are, therefore, 
not adapted for articles of art. 

Copper-Cobalt. 

Sun-bronze.-^The alloy called sun-bronze 
contains 10% of aluminum, 30 or 40% of 
copper, and 40% of cobalt. It melts at 
a point approaching the melting point of 
copper, is tenacious, ductile, and very 
hard. 

Copper-Iioad. 

Cock Metal. — Copper, 20 lb. ; lead, 8 
lb. ; litharge, 1 oz. ; antimony, 3 oz. 

Mira MetaU Acid-proof. — liiis alloy Is 
characterized by its power of resisting 
the action of acids, and is, therefore, es- 
pecially adapted to making cocks, pipes, 
etc., which are to come in contact with 
acid fluids. It is composed of copper, 
zinc, lead, tin, iron, nickel, cobalt and 
antimony. In the following proportions : 
Copper, 74.755; zinc, 0.615; lead, 16.350; 
tin, 0.910 : iron, 0.430 ; nickel and cobalt, 
each 0.240 ; Antimony, 6.785. 

Pot Metal. — This is an alloy of copper 
and lead, in the proportion of 8 parts of 
copper to 3 parts of lead. The lead Is 
an impurity in the zinc used for making 
the brass. Pot metal is very brittle' when 
warmed ; it is chiefly used for making 
large vessels. 

Lead. Copper. Description. 

2oz. 11b. Red ductile alloy. 

4 oz. 1 lb. Red ductile alloy. 

6 oz. 1 lb- Dry pot metal or cock alloy. 

7 oz. 1 lb. Same, but shorter. 

8 oz. 1 lb. Wet pot metal. 

Copper-Nickel. 

Aphtite. — ^Iron, 66 ; nickel, 23 ; wol- 
fram, 4 ; copper, 6, 

Arpoaoid.— -l.-~Copper, 55.78 ; zinc, 
23.198; nickel, 13.406; tin, 4.035; lead, 
3.544. Silver white, almost ductile; suit- 
ed for artistic purposes. ^ 

2. — A new alloy, called **argasoid,” re- 
cently described by Mr. V. Jeuptner, of 
Vienna, has been used as a substitute for 
silver. Its cost is said to be about 50% 
more than brass. Its chemical compos!- 
tidn is as follows ; Tin, 4.035; leadi 
3.544; copper, 65.'!r$0 ; nickel, 13.406 : 
zinc, 23.198; iron, trace. 


(German Silver) 


Argentan, White. — ^Zlnc, 70 parts ; 

copper. 15 parts ; nickel, 6 parts. 

Argiroide . — ^Variety of German sllvena 
Usually plated. 

BaudoWe Alloy. — Copper, 72%; nickel, 
16.6% ; cobalt, 1.8% ; tin, 2.5% ; zinc, 
7.1%. About %% of aluminum may also 
be added. 

Birmingham Platinum. — Birmingham 
platinum, also called platinum-lead, is 
composed of copper and zinc, in propor- 
tions here given r 

I. u. m. 

Copper 46.5 43 20 

Zinc 53.5 67 80 

It is of a pure, nearly silver-white color, 
which remains unchanged by the air for 
some time. Unfortunately, it is so brltr 
tie that it can hardly be shaped in any 
way except by casting. Buttons are made 
of it by casting In metal molds which 
give sharp impressions, and the design is 
afterward brought out more clearly by 
careful pressing. 

Buttons, Metals for. — Guettier's ; 

I n. III. 

Brass (copper 297, zinc 93) 372 372 372 


Zinc 62 47 140 

Tin 31 47 ... 


Silver-colored metals of three qualities 
— best, medium and poor. Other alloys 
are : Birmingham platinum, copper 43, 
zinc 57 ; Forbes’s xpe^l, copper 46.6, zinc 
53.5 ; Ludenscheid button metal, - copper 
20, zinc 80 ; bath metal, copper 18, zinc 
21 ; Parsons’s white metal, copper 55, 
zinc 45. 

Chinese White Copfkr. — Copper, 40 
parts ; nickel, 32 parts ; zinc, 25 parts ; 
iron, 3 parts. 

Clark’s Patent Alloy. — Copper, 76% ; 
nickel, 14.5% ; zinc, 7.5% ; tin, 1.5% ; co- 
balt, 1.5%. 

Electrum. — Nickel, 8 parts ; copper, 16 
parts; zinc, 7 parts. 

Ferro-Arpenfon. — Copper, 70% ; nickel, 
20%; zinc, 5.5%; cadmium, 4.5%. Re- 
sembles silver ; worked like German silver. 

German Silver. — ^Albata, argentan, elec- 
truin, nickel silver, tutenag. Virginian 
plate, white copper. A well-known allqy^ 
the finer varieties of which nearly equal 
silver in whiteness and suscepUbUity of 
receiving a high polish, while they sutt 
pass it in hardness and durability. Tbe 
following formulae are from the highest 
authorities; 

I...^opper, 60 parts; nickel, 20 parte; 
zinc, 30 parts. Very xnalleal^, and talms 
a high poUeh, 
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2. — Copper, 50 parts ; nickel, 26 parts ; 
zinc, 24 parts. Closely resembles silver; 
nn excellent sample. 

3. — Copper and zinc, of each 41 parts ; 
nickel, 18 parts. Rather brittle. 

4. — (M. Gersdorlf.) Copper, 50 parts ; 
nickel and zinc, of each 25 parts. Very 
white and malleable, and takes a high pol- 
ish. Recommended as a general substi- 
tute for silver. 

5. — (Gersdorff.) Copper, 60 parts; 
nickel and zinc, of each 20 parts. For 
castings, as bells, candlesticks, etc. 

6. — (Gersdorff.) Copper, 60 parts ; 
nickel, 25 parts : zinc, 20 parts. For roll- 
ing and wire. Very tough and malleable. 

7. — (Sample made from the ore of Hill- 
burghausen.) Copper, 40% parts ; nickel, 
31% parts; iron, 2% parts; zinc, 25% 
parts. Equal to the best Chinese sample. 

8. — (Pelouze.). Copper and nickel, 
equal parts. Recommended by M. Pelouze 
as superior to any of the alloys containing 
Zinc. 

9. — (Pelouze.) Copper, 2 parts ; nickel, 

1 part. Not so white as the last, but 
more malleable. 

10. — (White copper from China.) (1) 
Copper, 30 parts ; nickel, 36 parts ; zinc, 
34 parts. (2) Said to be prepared from 
native ore : Copper, 41 parts ; nickel, 32 
parts ; iron, 2 % parts ; zinc, 24 % parts, 
Silvery white, takes a high polish, very 
sonorous, malleable both cold and at a 
dull-red heat, and may be rolled into 
leaves or formed intq wire. 

11. — (White metal spoon, sold as Ger- 
man plate.) Copper, 55 parts ; nickel, 24 
parts*; zinc, 16 parts ; tin, 3 parts ; iron, 

2 parts. 

The union of%he metals in the above 
formulae is effected by heat, with the usual 
precautions. When iron is ordered it is 
generally added under the form of “ tin- 
plate.” 

12. — For fine German silver. Copper, 

49 parts ; zinc, 24 parts ; nickel, 24 parts ; 
aluminum, 2% parts. All by weight 
There are alloys of many other propor- 
tions that are recognized as standard. 

13. — ^First quality for casting. Copper, 

50 lb. ; zinc, 25 lb. ; nickel, 25 lb. 

14. — Second quality for casting. Cop- 
per, 60 lb. : zinc, 20 lb. ; nickel,^ best pul- 
verized, 10 lb. 

16, -^For rolling. Copper, 60 lb. ; zinc, 
20 Ib. ; nickel, 25 lb. Used for spoons, 
forks and tableware. 

16i-^Frick*s German Silver. CJopper, 
53.39 parts; nickel, 17.4 parts; zinc, 13 
parts,'.;. 

17. The oQtfipositlon of this alloy va^ 
ries considerably, but from the adjoint fig- 


ures an average may be found whidi will 
represent, approximately, the normal com- 
position: Copper, 50 to 66 parts; zinc, 
19 to 31 parts ; nickel, 13 to 18 parts. 
The properties of the different kinds, such 
as their color, ductility, fusibility, etc., 
vary with the proportions of the single 
metals. For making spoons, forks, cups, 
candlesticks, etc., the most suitable pro- 
portions are 50 parts of copper, 25 parts 
of zinc and 25 parts of nickel This 
metal has a beautiful blue-white color, 
and does not tarnish easily. German sil- 
ver Is sometimes so brittle that a spoon, 
if allowed to fall upon the floor, will 
break. This, of course, indicates faulty 
composition. As was said above, the coqci- 
posltion varies so much, according to the 
mechanical manipulation to which the ar- 
ticles made from it are to be subjected, 
that it is impossible to give definite pro- 
portions. But the following table will 
show how the character of the alloy 
changes with the varying percentage of 
the metals composing it : 


. per. Zinc. 

Nickel. Quality. 

8 

3.5 

4 

Finest quality. 

8 

3.5 

6 

Very beautiful 




but very re- 




fractory. 

. 8 

6.5 

8 

Ordinary, read- 




ily fusible. 

52 

26.0 

22 

First quality. 

69 

30.0 

11 

Second quality. 

63 

31.0 

6 

Third quality. 


English 


English . . 8 


German 


18. — The following analyses give further 
particulars in regard to different kinds of 
argentan : 


For sheet. 
French . . 
French . . . 
French . . 
Vienna . . . 
Vienna . . 
Vienna . . 

Berlin 

Berlin . . . 
English. . 
English. . . 
English. . 
English. . 
Chinese . 
Chinese . 
C3ilnese . 
Chinese . 
Castings. . 
Castings . 
Coastings . 
Castings . 
Castings . 


Copper, Zinc. Nickel. Lead. Iron. 


50 

31.3 

18.7 


50 

30 

20 


58.3 

25 

16.7 


60 

25 

25 


65.6 

22 

22 


60 

20 

20 


54 

28 

18 


55.5 

29.1 

17.5 


63.34 

17.01 

19.13 


62.40 

22.15 

15.06 


62.63 

26.05 

10.85 


57.40 

25 

13 


26.3 

36.8 

36.8 


43.8 

40.6 

15.6 


45.7 

36.9 

17 9 


40.4 

25.4 

31.6 


48.5 

24.3 

24.3 


5A8 

21.8 

21.8 

18 

58.3 

19.4 

19.4 

2.9 

57J 

27.1 

14.3 

m 

57 

20 

20 

3 


2.00 
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In some kinds of argentan are found 
varying quantities of iron, manganese, tin, 
and, very frequently, lead, added for the 
purpose of changing the properties of the 
alloy or cheapening the cost of produc- 
tion ; but all these metals have a detri- 
mental rather than a beneficial effect upon 
the general character of the alloy, and 
especially lessen its power of resistance 
to the action of dilute acids, one of its 
most valuable properties. Lead makes it 
more fusible ; tin acts somewhat as in 
bronze, making it denser and more reso- 
nant, and enabling It to take a higher pol- 
ish. With iron or manganese the alloy 
is whiter, but it becomes at the same time 
more refractory, and its tendency toward 
brittleness is increased. 

German Silver Substitute. — substi- 
tute for (3^rman silver can be made by 
the use of manganese, the different metals 
and their proportions being as follows : 
Copper, 67.25% ; zinc, 13% ; manganese, 
18.50% ; luminum, 1.25%. The color of 
this metal Is said to be very good, re- 
sembling German silver closely. It is 
fully as strong as the best German silver, 
and has superior casting qualities, which 
will be appreciated by foundrymen who 
have experienced some of the difficulties 
in casting German silver. 

Lechesne — Copper, 1,200 parts ; nickel, 
800 parts ; aluminum, 1 part. Melt the 
nickel first. 

hemarquand's Alloy. — ^This remarkable 
alloy is said to be non-oxidizable if all of 
the metals used are strictly pure. It is 
composed of 150 parts of copper, 28 parts 
of nickel, 4 parts of tin in sticks, 4 parts 
of black oxide of cobalt, and 14 to 15 
parts of zinc. 

Lutecine, or Paris Metal. — ^MM. Le 
Mat, Picard and Bloch give , the following 
proportions for this alloy: Copper, 800 
parts ; nickel, 160 parts ; tin, 20 parts ; 
cobalt, 10 parts; iron, 5 parts; zinc, 5 
parts ; total, 1,000 parts. 

Manganese Argentan. — Chopper, 52 to 
50 parts; nickel, 17 to 15 parts; zinc, 
5 to 10 parts ; manganese, 1 to 5 parts ; 
phosphorus ; copper with 15% phosphorus, 

S to 5 parts. Readily cast for objects of 
art 

MaUleehort. — Copper, 60% ; zinc, 20% ; 
nickel, 20% ; Jemmapes brass — copper, 
64.5%. 

Mfnargent , — ^Thls alloy, which Is of a 
beautiful white color, contains no silver, 
but is made of copper, tungsten, alumi- 
num and nickel, In the proportions of 
1,000 parts of copper, 700 parts of nickel, 
50 parts of tungsten, and 10 parts of alu- . 
mlnuai. , 
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Minofor . — Minofor is 
per, tin antimony, zinc 
following proportions ; 

composed of 
and iron, in 

cop- 

the 


I. 

^n. 

Copper 

3.26 

4 

Tin 

.... 67.53 

66 

Antimony 

17.00 

20 

Zinc 

8.94 

9 

Iron 



1 


Both these alloys are sometimes used 
iri England for purposes where the ordi- 
nary Britannia metal, 2 parts tin and 1 
part antimony, might equally well be em- 
ployed. The latter surpasses both of 
them in beauty of color, but they are, on 
the other hand, harder. 

Mosaic Silver, Production and Applica- 
tion of. — Same consists of tin, 3 parts 
by weight, bismuth 3 parts, and mercury 
m parts. The alloy of these metals i.s 
powdered finely, thus forming a silvery 
mass, used for Imitation silvering of met- 
als, paper, wood, etc. In order to im- 
part to metals, especially articles of cop- 
per and brass, an appearance similar to 
silver, they are made perfectly bright ; the 
powder of the mosaic silver is mixed with 
6 times the volume of bone ashes, adding 
enough water to cause a paste, and rub- 
bing the same on the metallic surface by 
means of a cork of suitable shape. In 
order to silver paper by means of this 
preparation, it is ground with white of 
egg, diluted mucilage or varnish, and 
treated like a paint. 

Nickel Bronze. — This is prepared by 
fusing together very highly purified nickel 
(99.5%) with copper, tin and zinc. A 
bronze is produced containing 20% of 
nickel, light-colored, and very hard. 

Non-Magnetic Alloy for Watch Springs. 
— Composed of tin, copper, iron, lead, 
zinc, nickel and manganese. The propor- 
tions vary, but 60% of copper, .20% of 
nickel, and 18% of zinc, with the other 
ingredients 1% or less. 

Packfong — 1. — Copper, 40 parts ; zinCf 
25 parts ; nickel, 31 parts. 

2. — ^Copper, 43 parts ; zinc, 40 parts ; 
nickel, 16 parts. 

3. — Copper, 45 parts; zinc, 21 parts; 
nickel, 33 parts. 

Parisian Alloy. — Copper, 69% ; nickel, 
19.5% ; zinc. 6.5% ; cadmium, 6%. 

Platine. — Platine is a brass, made of 80 
parts of brass and 20 parts of copper; 
is white, and used especially for buttons. 

Platinoid. — An alloy of 60 parts of cop- 
per, 14 parts of nickel and 24 parts of 
zinc, to which 1 to 2% of tungsteii is 
added, is largely used in electrical work, 
on accoxmt of its high re8i8tai:iee. 
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Tonca*a Metal. — Copper, 5 parts ; nickel, 
4 parts ; tin, 1 part ; lead, 1 part ; Iron, 
1 part ; zinc« 1 part ; antimony, 1 part. 
It is hard, difficult to fuse, not very duc- 
tile, and cannot be recommended. 

Copper-Phosphor. 

Phosphor copper may be prepared In a 
variety of ways; (1) By dropping phos- 
phorus upon molten copper In a crucible, 
an alloy rich in phosphorus Is obtained, 
forming an extremely hard steel-gray fus- 
ible compound. (2) by reducing phos- 
phate of copper with charcoal, or char- 
coal and carbonate of soda. (3) by heat- 
ing a mixture of 4 parts of bone ash, 1 
part of charcoal and 2 parts of granu- 
lated copper at a moderate temperature. 
The melted phosphide of copper separates 
on the bottom of the crucible, and is 
stated to contain 14% of phosphorus. (4) 
By adding phosphorus to copper-sulphate 
solution and boiling. The precipitate is 
dried, melted, and cast into ingots. When 
of good quality, and in proper condition, 
it is quite black. (5) Copper phosphide 
is easily prepared by adding to a crucible 
14 parts of sand, 18 parts of bone ash, 
4 parts of powdered coal, 4 parts of so- 
dium carbonate, and 4 parts of powdered 
glass ; the whole being intimately mixed 
with 9 parts of granulated copper. A lid 
Is then luted on and the crucible exposed 
to a strong heat. The sand acts on the 
bone ash, forming silicate bf lime. The 
liberated phosphoric acid is reduced by 
the coal, and the phosphorus thus set free 
unites with the copper. (6) Monteflorl- 
Levi and Kunzel prepaid phosphor copper 
by putting sticks of phosphorus into cru- 
cibles containing molten copper. To avoid 
a too ready combustion the sticks of phos- 
phorus are previously coated with a firm 
layer of copper, by placing them in a so- 
lution of copper sulphate. (7) By strong- 
ly heating in a crucible an intimate mix- 
ture of bone ash, copper oxide and char- 
coal, phosphor copper is produced. 

CoppeisTlii« 

BeU Metal. — 1. — The various alloys 
used in the manufacture of bells consist 
essentially of copper and tin, but in some 
eases other metals are added in small 
quantities, either for cheapness or to pro- 
duce a desired quality of sound. The ad- 
ditional metals chiefly used are sine, lead, 
iron, and sometimes bismuth, sllven anti- 
mony and manganese. The following are 
some of the proportions employed : Musi- 
cal bells, copper, tin, Sleigh 
bells, 84.5% Clipper, 15.4% tin, 0.1% an- 
t^ony. Qongi» 82% copper, 1»% tin. 

( I 


House bells, 80% copper, 20% tin. House 
bells, 78% copper, 22% Un. Large bells, 
76% copper, 24% tin. Swiss clock bells, 
74.5% copper, 25% tin, 0.5% lead. Old bell 
at Rouen, 71% copper, 26% tin, 1.8% 
zinc, 1.2% lead. Clock bells, 72% copper, 
26.56% tin, 1.44% silver. Alarm bell at 
Rouen, 75.1% copper, 22.3% tin, l%*zlnc, 
1.6% silver. Tam-tam, 79% copper, 20:3% 
tin, 0.52% lead, 0.18% silver. Japanese 
kara kane, 64% copper, 24% tin, 9% zinc, 
3% iron. Japanese kara kane, 70% cop- 
per, 19% tin, 3% zinc, 8% lead. Japa- 
nese kara kane, 61% copper, 18% tin, 6% 
zinc, 12% lead, 3% Iron. White table 
bells, 17% copper, 80% tin, 3% bismuth. 
White table bells, 87.6% tin, 12.5% anti- 
mony. Small bells, 40% copper, 60% tin. 

2. — The composition of bell metal can 
be varied considerably, and the tone of 
the bell varies accordingly, as may be 
seen from the following : Normal com- 
position, 80% copper, 20% tin. Normal 
composition, 78% copper, 22% tin. Rouen 
alarm bell, 76.1% copper, 22.3% tin, 1.6% 
zinc, 1.6% silver. Zlegenhain alarm bell, 
71.48% copper, 33.59% tin, 4.04% lead, 
0.12% iron. Darmstadt alarm bell, 
73.94% copper, 21.67% tin, 1.19% lead, 
0.17% silver. Reichenhall alarm bell 
(13th century), 80% copper, 20% tin, 
Tam-tam, 78.61% copper, 10.2i7% tin, 
0.52% lead, 0.18% silver. Japanese bells, 
1.10% copper, 4% tin, 1.5% zinc. 0.5% 
silver. Japanese bells, 2.10% copper, 
2.5% tin. 0.5% zinc, 1.33% lead. Japa- 
nese bells, 3.10% copper, 3% tin, 1% 
zinc, 2% lead, 0.5% silver. Japanese 
bells, 4.10% copper. Small clock bells, 
table bells, sleigh bells, etc., require an 
alloy which will give a clear and pure 
tone. It has been learned by experience 
that bell metal containing about 22% of 
tin gives the highest tone, and is, there- 
fore, suited to small bells. It is an ob- 
ject, however. In this case, to produce the 
alloy ab cheaply as possible by reducing 
the proportion of the copper, its most ex- 
pensive component. The following will 
show the composition of the alloys used 
for small bells; (1) Hotu^ bellsr 80% 
copper, 20% tin. (2) House bells, small- 
er, 75% copper, 25% tin. (3) Gernum 
clock bells, 73% copper, 24.3% tin, 2.7% 
zinc. (4) Swiss clock bells, 74.5% cop- 
per, 25% tin, 0.5% lead. (5) Paris clodh 
bells, 72% copper, 26.56% tin, 1.44% sti- 
ver. (6) Sleigh bells, 84.5% copper, 
16.42% tin, . 0.1% stiver. The alloy num- 
bered (6) contains, in addition, 0.1% of 
antimony: 

togelher, under poWde^ 
coal, 100 parts of pure copper 20 
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parts of tin, and unite the two metals 
by frequently stirring the mass. Product 
very fine. 

4. — Copper, 3 parts ; tin, 1 part, as 
above. Some of the finest church bells In 
the world have this composition. 

6. — Copper, 72 parts ; tin, 26^ parts ; 
iron, 1% parts. The bells of small clocks 
or pendules are made of this alloy In 
Paris. 

6. Bell Metal, Fine. — Copper, 71 
parts ; tin, 26 parts ; zinc, 2 parts ; iron, 
1 part. 

7. — Bell Metal, for Large Bells. — Cop- 
per, 100 lb. ; tin, from 20 to 25 lb. 

8. — Bell Metal, for Small Bells. — Cbp- 
per, 3 lb. ; tin, 1 lb. 

9. — Alloys for Cymbals and Gongs. — 
Copper, 100 parts, with about 25 parts 
of tin. To give this compound the sono- 
rous property in the highest degree, the 
piece should be ignited after it is cast, 
and then plunged immediately into cold 
water. 

10. — ^Alloy for Tam-tams or Gongs. — 
Copper, 8 parts ; tin, 20 parts ; ham- 
mered out, with frequent annealing. An 
alloy of 78% of copper and 22% of tin 
answers better and can be rolled out. 

11. — ^Kara Kane Bell Metal. — ^The Jap- 
anese, who are great bronze workers, add 
lead, zinc and iron to their bell metal, 
with wonderful effect. Their name for 
these compounds is kara kane. The fol- 
lowing are the proportions they use : First 
quality, 60 parts copper, 24 parts tin, 9 
parts zinc, 3 parts Iron ; second quality, 
60 parts copper, 15 parts tin, 3 parts zinc, 
8 parts lead ; third quality, 60 parts cop- 
per, 18 parts tin, 6 parts zinc, 12 parts 
lead, 3 parts iron. For small bells they 
employ the first quality, and for large 
bells the third quality. 

ll---Silver Bell Metal.-— This alloy, 
used for small bells, has a very beautiful 
silvery tone, and is nearly white in color. 
It is made in three varieties: (1) Cop- 
per, 40% ; tin, 60%. * <2) Copper, 41.5% ; 
tin. 68.5%. <3) Copper, 41.7%; tin, 

58.4%. t^ge bells are cast in loam 
molds, the design or ornamentation of the 
bell being given by the shape of the mold, 
and perfected by chasing after It has 
cooled. Small bells are usually cast in 
sand molds, though at the present Ume 
iron molds are frequently employed. 

13.— Algiers metal is also used for sipall 
hand bells. (See TIN AIXOYS.). 

jSronse.— i.— Ths term " bronze ” is usu- 
applied to all alloys consisting chiefly 
of copper and tin. These metals have 
been known from very remote times, and 
the importance of the mixture of copper 
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and tin appears to have been among the 
first discoveries of the metallurgists. It 
is remarkable for the exactness of the 
Impressions which it takes by molding, 
as well as its durability ; hence, exten- 
sively employed in the casting of busts, 
medals and statues. Bell, cannon, and 
speculum metal are varieties of brpnze. 
In ancient times, when the manufacture 
of steel was ill understood, cutting in- 
struments were frequently made of thia 
alloy. For statuary work the great de- 
sideratum is to obtain an alloy capable 
of flowing freely into the most minute 
outlines of the mold, hard, and yet tough, 
and capable of resisting the corroding ac- 
tion of the weather. It must also acquire 
that peculiar antique green appearance 
that is so much admired In bronzes. 
When only a small quantity of the alloy 
is required it is prepared in crucibles, but 
for statues or larger works, on reverbera- 
tory hearths. The fusion of the mixed 
metals must be conducted under pounded 
charcoal, and as rapidly as possible. When 
melted it must be frequently stirred to- 
gether, to produce a perfect mixture, 
fore casting. Coal is the fuel principally 
employed for the furnaces. The great fea- 
ture of modern bronzes is the substitution 
of triple and quadruple alloys for the old 
dual alloys. French bronzes nearly always 
contain the four metals, copper, tin, lead 
and zinc, and in some cases small quanti- 
ties of nickel, arsenic, antimony and sul- 
phur. Each of these elements exerts an 
influence on bronze in proportion to the 
amount present, and if such influence is 
prejudicial for certain uses care must be 
taken in the selection of the metals em- 
ployed for admixture. Impure copper is 
by no means a rarity in commerce, and 
may contain ingredients fatal to the prop- 
erties of certain varieties of bronze. The 
difficulty of preparing alloys of definite 
composition is increased when scrap ia 
remelted with new metal, unless great 
care is taken to keep scrap ^ a giv^ 
quality separate from other varieties ; 
such old metal is also liable to contain 
iron and other foreign metals mechani- 
cally mixed with it. Zinc, In small quan- 
tity, added to copper and tin, oft^ has 
a beneficial influence, as in casting, for 
instance, the metal runs thinner, fills 
upon the molds, and is freer from pin- 
holes. Lead alloys very imperfectly with 
bronze, showing a great tendency to 
liquate out on coolings the greater porUbn 
being found in the lower part of the eckt- 
Ing. A small quantity of lead is said to 
make tke alloy more xnaUeable and denser. 
The peculiar patina of a velvety blaeik 
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color found on old Chinese bronzes is 
probably due to the presence of lead. 
Iron, in certain amounts, affects the prop- 
erties of bronze very beneficially. It 
hardens the alloy and increases its re- 
sistance to wear in cases where the bronze 
is subjected to considerable friction, as 
in machinery bearings. Such alloys are 
paler" in color and more difficult to melt 
than with copper and tin alone. In small 
quantities, iron increases the tenacity of 
bronze. In 1858 Parker noticed that the 
addition of phosphorus during the melting 
together of copper and tin improved the 
physical propertties of bronze, and this 
addition was eventually introduced into 
bronze manufacture with very successful 
results. (See PHOSPHOR BRONZE.) 

2. — Simple Bronzes. — Proportions and 
results. In the following table the first 
column of figures denotes copper, the sec- 
ond tin. 

lb. oz. Color. Description. 

1 0.5 Reddish yellow. Ancient nails. 

1 1.0 Reddish yellow. Soft gun bronze. 

1 1.3 Reddish yellow. For mathematical 

instruments. 

1 1.5 Reddish yellow. For toothed wheels. 

1 2.0 Yellow red. Ordnance. 

1 2.3 Yellow red. Hard weapon and 

tool bronze. 

1 2.5 Yellow red. Hard machinery 

bearing bronze. 

1 3.0 Bluish red. Soft, for musical 
bells. 

1 3.5 Bluish red. Soft, for gongs. 

1 4.0 Ash gray. Soft, for house 

bells. 

1 4.5 Ash gray. Soft, for larger 

bells. 

1 6.0 Dark gray. Soft, for the larg- 
est bells 

i 7.0 Whitish. Ancient mirrors. 

1 8.0 Whiter. Speculum bronze. 

1 32.0 Whiter still, Pewterers’ temper. 

3. — Acid-resisting Bronze.-— A new alloy 
has been pi-epared by Herr Reith, of Bock- 
enheim, Germany, and is said to practi- 
cally resist the attack of moist acid and 
alkaline solutions. It consists of copper, 
74.5 parts ; tin, 11.6 parts ; lead, 9 parts ; 
antimony, 4.9 parts. This alloy is there- 
fore a bronze with the addition of lead 
and antimony. . The inventor claims that 
it can be very advantageously used in 
the laboratory to replace vessels or fit- 
tings of ebonite, vulcanite, or porcelain. 

4. — Castings. — For the manufacture of 
certain articles, which are to be produced 
In large quantities, it is desirable to have 
a bronze which becomes very thinly fluid 
In heat, and fills out the molds welL It 
is customary to use cast-iron molds, and 
articles cast from this quality of bronze 
need only a slight surface chiseling to | 
make them iready for commerce. A bronze | 
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which possesses the requisite properties 
in a high degree is composed of 94.12 
parts of copper and 5.88 parts of tin. 

5. — Fontainemoreau’s Bronzes. 

Zinc. Copper. Cast Iron. Lead. 

90 8 1 1 

91 8 0 1 

92 8 0 0 

92 7 1 0 

97 2H % 0 

97 3 0 0 

99V6 OHO 

99 1 0 0 

I Gold Bronze. (See GOLD ALLOYS, 
GOLD SUBSTITUTES and IMITATION 
GOLD ALLOYS.) 

6. — For Cutting Instruments. — Copper, 
100 parts ; tin, 14 parts. 

7. — Japan Bronze. — The formulae that 
we give below contain a large percentage 
of lead, which greatly improves the pa- 
tina. The ingredients and the ratio of 
their parts for three sorts of modem Jap- 
anese bronze, follow : 

a. — Copper, 81.62% ; tin, 4.61% ; lead, 

10 . 21 %. 

b. — Copper, 76.60% ; tin, 4.38% ; lead, 
11.88%; zinc, 6.53%. 

c. — Copper, 88.55% ; tin, 2.42% ; lead, 
4.72% • zinc, 3.20%. 

Sometimes a little antimony is added 
just before casting, and such a composi- 
tion would be represented more nearly by 
this formula : 

d. — Copper, 68.25% ; tin, 5.47% ; zinc, 
8.88%; lead, 17.06%; antimony, 0.34%. 

8. — For Medals. — (1) Copper, 89 parts; 
tin, 8 parts; zinc, 3 parts. (2) Copper, 
95 parts; tin, 5 parts. 

9. — Bronze Metal. — (1) Copper, 7 lb. ; 
zinc, 3 lb. ; tin, 2 lb. (2) Copper, 1 lb. ; 
zinc, 12 lb. ; tin, 8 lb. 

10. — rBronze for Mortars. — Copper, 93 
parts ; lead, 5 parts ; tin, 2 parts. The 
edges and lips of mortars must be tem- 
pered by heating them to a cherry red, 
and then plunging them into cold water; 
as unless so treated they are very apt to 
be broken. 

11. — Rivet Metal. — (1) Copper, 32 oz. ; 
tin, 2 oz. ; zinc, 1 oz. (2) Copper, 64 lb. ; 
tin, 1 lb. 

12. — Bronze for Sheathing Ships. — On 
account of the superiority of bronze to 
pure copper in point of durability under 
the action of sea water, many attempts 
have been made In the past to substitute 
if for the latter in the sheathing of ships, 
but it was long before any satisfactory 
results were reached, since no memod of 
roiling out bronze was known. It was 
finally discovered that an alloy of die 
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nature of bronze, composed of 100 parts 
of copper and from 4.5 to 7 parts of tin, 
can easily be rolled into sheets at red 
heat, and at the present day such bronze 
sheets are frequently used instead of cop- 
per for the sheathing of wooden ships. 

13. — Statuary Bronze. — a. — Many of 
the antique statues were made of genuine 
bronze, which has advantages for this 
purpose, but has been superseded in mod- 
ern times by mixtures of metals contain- 
ing besides copper and tin — the constitu- 
ents of real bronze — a quantity of zinc, 
the alloy thus formed being really an in- 
termediate product between bronze and 
brass. The reason for the use of such 
mixtures lies partly in the comparative 
cheapness of their production as compared 
with genuine bronze, and partly in the 
purpose for which the metal is to be 
used. A thoroughly good statuary bronze 
must become thinly fluid in fusing, fill 
the molds out sharply, allow of being 
easily worked with the file, and must take 
on the beautiful green coating called pa- 
tina, after being exposed to the air for 
a short time. Genuine bronze, however 
strongly heated, does not become thin 
enough to fill out the molds well, and it 
is also difficult to obtain homogeneous 
castings from it. Brass alone is also too 
thickly fluid, and not hard enough for 
the required fine chiseling or chasing of 
the finished object. Alloys containing 
zinc and tin, in addition to copper, can 
be prepared in such a manner that they 
will become- very thinly fluid, and will 
give fine castings which can easily be 
worked with the file and chisel. The best 
proportions seem to be from 10 to 18% 
of zinc and from 2 to 4% of tin. In 
point of hardness, statuary bronze holds 
an intermediate position between genuine 
bronze and brass, being harder and tough- 
er than the latter, but not so much so as 
the former. Since statuary bronze is 
principally used for artistic pui'poses, 
much depends upon the color. This can 
be varied from pale yellow to orange yel- 
low by slightly varying the content of tin 
or zinc, which must, of course, still be 
kept between the limits given above. Too 
much tin makes the alloy brittle and diffi- 
cult to chisel; with too much zinc, on the 
other hand, the warm tone of color is 
lost, and the bronze does not acquire a 
fine patina. The best proportions for 
statuary bronze are very definitely known 
at the present day ; yet it sometimes hap- 
pens that large castings have not the right 
character. They are either defective in 
color, or they do not take on a fine patina, 
or they sue .difficult to chiseL These phe- 
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nomena may be due to the use of impure 
metals— -<jontaining oxides, iron, lead, etc. 
— or to improper treatment of the alloy in 
melting. With the most careful work pos- 
sible there is considerable loss in melting, 
3% at the very least, and sometimes as 
much as 10%. This is due to the large 
proportion of zinc, and it is evident that 
in consequence of it the nature of the 
alloy will be different from what might 
be expected from the quantities of the 
metals used in its manufacture. It has 
been remarked that slight variations in 
composition quickly change the color of 
the alloy. The following tables gives a se- 
ries of alloys of different colors, suitable 
for .statuary bronze : 


Copper. 

Zinc. 

Tin. 

Color. 

84.42 

11.28 

4.30 

Reddish yellow 

84.00 

11.00 

5.00 

Orange red 

83.05 

13.03 

3.92 

Orange red 

83.00 

12.00 

5.00 

Orange red 

81.05 

15.32 

3.63 

Orange yellow 

81.00 

15.00 

4.00 

Orange yellow 

78,09 

18.47 

3.44 

Orange yellow 

73.58 

23.27 

3.15 

Orange yellow 

73.00 

23.00 

4.00 

Pale orange 

70.36 

26.88 

2.76 

Pale yellow 

70.00 

27.00 

3.00 

Pale yellow 

65.95 

31.56 

2.49 

Pale yellow 


b. — Copper, 88 parts ; tin, 9 parts ; zinc, 
2 parts ; lead, 1 part. 

c. — Copper, 88 parts ; tin, 5 parts ; 
zinc, 10% parts ; lead, 2 parts. 

d. — Copper, 90 parts ; tin, 9 parts ; lead, 
1 part. 

e. — Copper, 91 parts ; tin, 9 parts. 

File Alloys . — Owing to the great hard- 
ness which is peculiar to many copper-tin 
alloys, the latter are also employed for 
the making of files, which, in distinction 
from the steel files, are designated compo- 
sition files. According to the MeUUlar- 
belter, such alloys have the following com- 
position : 


Geneva Composition FUes 

I. II. 

Copper 64.4 62 

Tin 18.0 ^20 

Zinc 10-0 to 

Lead 7.6 8 

VogeVs Composition Files 

1. II. III. 

Copper 57.0 61.5 73:0 

Tin 28.5 31.0 19.0 

Zinc 78.0 ... 0.0 

Lead 7.0 8.5 6.0 
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Gun Metal. — 1. 
Cop- 


No. 

Per. 

Tin. 

Zinc, 

Color. 

I 

92 

2 

6 

Pale red. 

n 

90 

8 

2 

Reddish yellow. 

III 

84 

6 

11 

Yellow. 

IV 

83 

5 

12 

Yellow. 

V 

80 

5 

5 

Pale yellowish pink. 

VI 

80 

5 

15 

Yellow. 

VII 

75 

5 

20 

Greenish yellow. 


No. 1 is tough, malleable and tenacious. 
No. II Is hard, somewhat unyielding, and 
easily broken. Nos. Ill and IV work 
well under the file and chisel. No. V is 
hard, but somewhat malleable. No. VI 
is hard and resisting, tough, and works 
fairly well with the file and chisel. No. 
VII is hard, and easily broken, but may 
be filed. The alloys are hard and brittle 
when the copper is less than 66% of the 
mixture ; and when the copper is reduced 
to 50% the alloys are extremely hard and 
brittle. The addition of a little lead Im- 
proves the above alloys for turning and 
filing. 

2. — sample of so-called “ grun-metal,” 
stated by the user to be very strong and 
durable, and used for crown-wheel escape- 
ments, gave on analysis : Copper, 87.85% ; 
zinc, 6.07% ; tin, 4.96% ; lead, 1.84% ; 
iron, .28%; total, 100%. 

3. — ^An alloy prepared by Mr. Stirling, 
and tried in the Arsenal of Woolwich, has 
a resistance to flexion much greater than 
that of ordinary bronze ; it contains : Cop- 
per, 87% ; tin, 8.7% ; zinc, 4.3% ; total, 
100 %. 

4. — 


I C g B « 

6 p A N (S 

English ordnance 91.74 8.26 

English ordnance 91.80 8.20 

Eight- pounder 

guns . 91.66 8.33 

Prussian ordnance 90.91 9.09 

French ordnance 90.73 9.27 

French ordnance 90.09 9.90 

Amer. compress- 
ed ordnance. 90.00 10.00 

Amer. compress- 
ed ordnance. . 90.27 9.73 

Hussian ordnance ^ 

(1819) 88.6110.70 0.69 

Swiss ordnance.. 88.93 10.38 0.11 0.42 0.06 
Chinese ordnance 77.18 3.42 1.16 6.02 13.22 
^inese ordnance 93.19 6.43 1.38 ... 

Modele, Alloy for Making . — ^A good al- 
loy for making working models is 4 parts 
of copper, 1 part of tin and % part of 
zinc. This is easily wrought. Doubling 
of zinc increases the hard- 

~^¥hosi^hor Bronze.— The variety of 


bronze known by this name is not to be 
considered as an alloy containing a cer- 
tain amount of copper, but rather as a 
bronze subjected to a peculiar treatment 
with the use of compounds of phosphorus. 
Many good phosphor bronzes contain but 
a very small quantity of phosphorus, 
which exerts no essential influence upon 
the character of the alloy. In these cases 
the phosphorus acted during the prepara- 
tion of the alloy. Bronze not infrequently 
contains a considerable quantity of cu- 
prous oxide in solution, which Is formed 
by direct oxidation of the copper during 
fusion, and this admixture is highly detri- 
mental to the strength of the alloy. If 
now the melted bronze be treated with 
a substance capable of exerting a power- 
ful reducing action, as, for instance, phos- 
phorus, a complete reduction of the cu- 
prous oxide will take place, and the bronze 
will acquire a surprisingly high degree of 
strength and power of resistance. If pre- 
cisely the quantity of phosphorus neces- 
sary for the complete reduction of the 
oxide has been used, no phosphorus will 
be found in the alloy, which nevertheless 
must be classed as phosphor bronze. It 
follows from what has been said that 
phosphor bronze is not a special kind of 
alloy, but that any bronze can be made 
into phosphor bronze ; it is, in fact, sim- 
ply a deoxidized bronze. Besides its ac- 
tion in reducing the oxides dissolved in 
the alloy, the phosphorus exerts another 
very material influence upon the proper- 
ties of the bronze. The ordinary bronzes 
consist of mixtures In which the copper 
is really the only crystallized constituent, 
since the tin crystallizes with great diffi- 
culty. As a consequence of this dissimi- 
larity in the nature of the two metals, 
the alloy is not as solid as it would be if 
both were crystallized. The phosphorus 
causes the tin to crystallize, and the re- 
sult is a more homogeneous mixture of 
the two metals. If enough phosphorus is 
added so that its presence c^n I5e detected 
in the finished bronze, the latter may be 
considered an alloy of crystallized phos- 
phor tin with copper. If the content of 
phosphorus is still more increased, a part 
of the copper combines with the phos- 
phorus, and the bronze then contains, be- 
sides copper and tin, compounds of 
tallized copper phosphide with phosphide 
of tin. The strength and tenacity of the 
bronze are not lessened by a larger 
amount of phosphorusi and ibi hardnlM 
is considerably increased, liaiiy phos- 
phor bronzes are equal in this **®«P«ct to 
the best steel, and some surpass It 
in general properties. The jphos^ 
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added to the bronze in the form of cop- 
per phosphide or phosphide of tin, the 
two being sometimes used together. They 
must be specially prepared for this pur- 
pose, and the best methods will be here 
given. 

Copper phosphide is prepared by heat- 
ing a mixture of '4 parts of superphos- 
phate of lime, 2 parts of granulated cop- 
per and 1 part of finely pulverized coal in 
a crucible, at a temperature not too high. 
The melted copper phosphide, containing 
14% of phosphorus, separates on the bot- 
tom of the crucible. 

Tin phosphide is prepared as follows : 
Place a bar of zinc in an aqueous solu- 
tion of tin chloride. The tin will be sep- 
arated in the form of a spongelike mass. 
Collect it, and put it into a crucible upon 
the bottom of which sticks of phosphorus 
have been placed. Press the tin tightly 
into the crucible, and expose to a gentle 
heat. Continue the heating until fiames 
of burning phosphorus are no longer ob- 
served on the crucible. The pure tin 
phosphide, in the form of a coarsely crys- 
talline mass, tin-white in color, will be 
found on the bottom of the crucible. 

To prepare the phosphor bronze the al- 
loy to be treated is melted in the usual 
way, and small pieces of the copper phos- 
phide and tin phosphide are added. Phos- 
phor bronze, properly prepared, has nearly 
the same melting point as that of ordi- 
nary bronze. In cooling, however, it has 
the peculiarity of passing directly from 
the liquid into the solid state, without 
first becoming thickly fluid. In a melted 
state it retains a perfectly bright surface, 
while ordinary bronze in this condition 
is always covered with a thin film of 
oxide. If phosphor bronze is kept for a 
long time at the melting point there is not 
any loss of tin, but the amount of phos- 
phorus is slightly dinUnished. The most 
valuable properties of phosphor bronze are 
its extraordinary tenacity and strength. 
It can be rolled, hammered, and stretched 
cold, and its strength is nearly double 
that of the best ordinary bronze. It is 
principally used in cases where great 
strength and power of resistance to out- 
ward influences are required, as, for in- 
stance, in objects which are to be exposed 
to the action of sea water. Phosphor 
bronze containing about 4% of tin is ex- 
cellently well adapted for sheet bronze. 
With not more than 0% of tin it can be 
used, forged, for firearms; 7 to 10% of 
tin gives the greatest hardness, and sudi 
bronze is especially suited to the manufac- 
ture of axle bearingB, cyUnders for steam 
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for parts of machines where great strength 
and hardness are required. Phosphor 
bronze, if exposed to the air, soon be- 
comes covered with a beautiful, closely 
adhering patina, and is, therefore, well 
adapted to purposes of art. The amount 
of phosphorus added varies from 0.25 to 
2.5%, according to the purpose of the 
bronze. The composition of a number of 
kinds of phosphor bronze is given below : 

(1) Copper, 90.34%; tin, 8.90%; phos- 
phorus, 0.76%. (2) Copper, 00.86%; tin, 

8.56% ; phosphorus, 0.196%. (3) Cop- 

per, 94.71% ; tin, 4.39% ; phosphorus, 

0.053%. 

(I) Copper, 85.55% ; tin, 9.85% ; zinc, 
3.77%; lead, 0.62%; iron, traces; phos- 
phorus, 0.05%. (II) Tin, 4 to 15%; 
lead, 4 to 15%; phosphorus, 0.5 to 3%. 

(III) Tin, 4 to 15%; zinc, 8 to 20%; 
lead, 4 to 15%; phosphorus, 0.25 to 2%. 

(IV) Copper, 77.85%; tin, 11%; zinc, 

7.65%. (V) Copper, 72.50%; tin, 8%; 

zinc, 17%. (VI) Copper, 73.50%; tin, 
6%; zinc, 19%. (VII) Copper, 74.50%; 
tin, 11%; zinc, 11%. (VIII) Copper, 
83.50%; tin, 8%; zinc, 3%. 

(I) for axle bearings, (II) and (III) 
for harder and softer axle bearings, (IV) 
to (VIII) for railroad purposes, (IV) 
especially for valves of locomotives, (V) 
and (VI) for axle bearings for wagons, 
(VII) for connecting rods, (VIII) for 
piston rods in hydraulic presses. 

Among other properties, phosphor 
bronze emits sparks under friction much 
less readily than gun metal or copper, 
and oxidizes in sea water at about one- 
third the rate of copper, 

1. — One of the principal uses of phos- 
phor bronze is in the form of springs. A 
good mixture for phosphor bronze springs 
is as follows : Copper, by weight, 95 
parts; tin, 4H parts; 5% phosphor tin, 
H part. 

2. — For phosphor bronze of the highest 
possible strengm the following mixture Is 
recommended: Copper, 90 parts; tin, 
parts ; 5% phosphor tin, 1 pmrt. The 
mixture made according to this formula is 
poured into ingots, and then remelted axid 
poured into sand castings. The remelting 
increases the strength. 

3. — ^Por ordinary work, when a me* 
dium strength is required, ami when scrap 
must be used over and over again, the 
following mixture is recommend^ : Cop- 
per, 90 parts; tin, 8 parts; 5% phosphor 
tin, 2 parts. The scrap from this mlx-^ 
ture may be used over and over again, 
with go<^ results. 

4. — ^Phosphor bronze, for use as bear 
ings, which is one of the princ^al msea 
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of phosphor bronze in machine-tool con- 
struction, must always contain lead. It 
is the lead which gives the bearing its 
‘*anti-frictionar’ qualities. The phos- 
phorus prevents the separation of the 
lead. Lead may be present in the mix- 
ture up to 15%, but the majority of 
makers use less. Tin must be used in the 
mixture as well. 

5. — good general mixture of phos- 
phor-bronze bearings is as follows : 
Copper, 80 parts ; tin, 8 parts ; lead, 10 
parts; 5% phosphor tin, 2 parts. Zinc 
should never be present in phosphor 
bronze. It causes liquidation and forma- 
tion of tin spots in a marked degree. Tin 
spots are small, hard, white masses in 
the interior of the casting. Frequently 
they are so hard that a file will not touch 
them. The excess of phosphorus in phos- 
phor-bronze mixtures is also a cause of 
tin spots. The secret of success in pro- 
ducing phosphor bronze, in fact, is simply 
to keep the phosphor content down as low 
as possible in consistency with the serving 
of its purpose, and not to add any zinc. 

6. — For the preparation of phosphorus 
compounds of metals, for example, phos- 
phor copper, Dr. Schwarz gives the fol- 
lowing directions : A mixture of bone 
ash, silica and carbon is placed in a cru- 
cible, and upon it a layer of granulated 
copper, which in turn is covered with the 
above mixture. The lid of the crucible 
is luted on. To make it melt more easily 
some carbonate of soda and glass may 
be added, or a mixture of pulverized milk 
glass with charcoal and powdered coke is 
used for lining and covering it. Take, 
for example, 14 parts of silica, 88 parts 
of bone ash, and 4 parts of powdered car- 
bon. This is mixed with 4 parts of soda 
and 4 parts of powdered glass, stirred up 
with a little gum water, and used to line 
the crucible. When this is dry the copper 
is put in and covered with the same mass, 
and the whole is melted at a bright red 
heat. The copper obtained flows well, 
and has a reddish-gray color. It con- 
tains 0.50 to 0.61% of phosphorus. The 
simplest method for introducing phos-. 
phorus into bronze is to stick a bar of 
the phosphorus into a tube of pinchbeck, 
one end of which is hammered together, 
and closed tightly. After the phosphorus 
is put in, the other end is closed too. 
When the metal, which contains 32 parts 
of copper to 5 parts of zinc and 1 part of 

I tin, is melted, the tube charged with phos- 
phorus is pushed down in it to the bottom 
of the crucible by means of bent tongs. 


(Silicon Bronze) 


into the pinchbeck tube, when it must be 
carefully dried, as the presence of any 
moisture would be sure to cause the metal 
to spurt or fly about. Another way of 
introducing the phosphorus is as follows : 
Get about 2 ft. of iron barrel from a gas 
fitter; the bore a little larger than the 
sticks of phosphorus ; make an Iron plug 
to closely fit the bore, and then drive it 
down one end of the pipe until the space 
remaining will hold the quantity of phos- 
phorus you wish to mix in the bath, mind- 
ing not to split the barrel in driving in 
the plug. Make a plug of tin about % 
in. thick to fit in the bore ; now intro- 
duce your phosphorus into the space 
formed by the iron plug, and just tap the 
tin plug into the end of the barrel with 
a hammer. Stir the tin-plugged end, about 
in the jnolten metal ; the tin plug soon 
melts, letting out the phosphorus in the 
bronze bath. 

Rivet Metal. — 1. — Copper, 32 oz. ; tin, 
2 oz. ; zinc, 1 oz. 

2. — For Hose.— -Copper, 64 lb. ; tin, 1 
lb. 

Silicon Bronze., — Silicon bronze is valu- 
able on account of its great strength and 
tenacity, higher conductivity and resist- 
ance to corrosion by atmospheric infl.u- 
ences, and is, therefore, one of the very 
best mediums for the transmission of elec- 
trical force. It can be made nearly as 
strong as steel, and yet possesses treble 
its conductivity. The manufacture of this 
alloy has been greatly improved since its 
introduction, the latest kinds possessing 
less conductivity for electricity, but a 
higher tensile strength, which allows the 
wire to be more tightly stretched and the 
supports wider apart. Wires of silicon 
bronze are largely used on the Continent 
for telephone purposes, and will stand the 
force of violent storms remarkably well, 
which is, in some measure, due to the 
small diameter of the conductor. 

1. — Silicon copper and silicon bronze 
are made, according to Weiller, the in- 
ventor of these combinations, in the fol- 
lowing manner. He recommends the fol- 
lowing proportions : Potassium sUico- 
fluoride, 450 parts, by wels^t ; powdered 
glass, 600 parts ; common sslt, 250 paits ; 
carbonate of soda, 75 parts; carbonate 
of lime, 60 parts; dried chloride of cal- 
cium, 500 parts. The mixtoe is heated 
in a covered plumbago crucible to a tem- 
perature a little below the point when 
they begin to act on- each oth^r when the 
mixture is added to the molten copier 
or bronze, as the case may be ; the re- 
duced mucon oomblhing wim the xnemi 
m alloy. ■ 


The stick of phosphorus must always be 
kept under water until it is about to go 
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2. — Silicon Bronze. — Silicon, similarly 

to phosphorus, acts as a deoxidizing agent, 
and the bronzes produced under its influ- 
ence are very ductile and elastic, do not 
rust, and are very strong. On account 
of these qualities, silicon bronze is much 
used for telegraph ^nd telephone wires. 
The process of ma^facture is smilar to 
that of phosphor bronze ; the silicon is 
used in the form of copper silicide. Some 
good silicon bronzes are as follows: (1) 
Copper, 97.12%; tin, 1.14%; zinc, 1.10%; 
silicon, 0.05%. (2) Copper, 97.37% ; tin, 

1.32%; zinc, 1.27%; silicon, 0.07%. 

3. — In 1881, M. Weiller, of Angouleme, 
performed a series of experiments with 
phosphor-bronze wire, to test its suit- 
ability for telegraphic and telephonic con- 
ductors, and his results went to show that 
it possessed a conductivity one- third that 
of copper, but 2% times that of iron and 
steel. The conductivity not being suffi- 
cient for telegraphic purposes, he invented 
silicon bronze, which is an alloy of cop- 
per and tin containing silicon. He thus 
obtained a wire presenting the same re- 
sistance to rupture as phosphor-bronze 
wire, but with a much higher degree of 
conductivity, rendering it applicable for 
telegraph purposes. Mr. W. H. Preece 
states that phosphorus has a most inju- 
rious influence on the electrical conduc- 
tivity of bronze, and that silicon bronze 
is far superior, and has entirely replaced 
phosphor bronze for telegraphic purposes. 
It is also important to note that, although 
wires made from this alloy are very much 
lighter than ordinary wires, they are of 
equal strength. The following table shows 
the comparative properties of different 
wires : 

Tensile Resist- Rela- 
strength ance, tive 
in tons per con- 
per mile, in ducti- 

Description of wire. sq. in. ohms, vity. 

Pure copper 17.78 33.1 100 

Silicon bronze, telegraph 28.57 34.5 96 

Silicon bronze, telephone 48.26 103 34 

Phosphor bronze, 'phone 45.71 124 26 

Swedish iron, galvanized 22.86 216 16 

Bessemer steel, galv*zed 25.40 249 13 

Siemens-Martin stwl . . 26.67 266 12 

Speculum Metal, — 1. — Chinese Mirrors, 
Copper, 62 parts; tin, 32 parts; lead, 6 
parts. 

2. — Cooper's Mirror Metal. — Copper, 
57.86%; platinum, 9.49%; zinc, 3.51%; 
tin, 27.49%; arsenic, 1,66%. The in- 
ventor claims for this alloy diat it is in- 
different to the weather, and takes a beau- 
tiful polish. 

3. ^*'-lleflector Metal, Duppler's.— a.— 
Sllv^, ^ parts ; zinc, 20 parts. 
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b. — Copper, 66.22 parts ; tin, 33.11 
parts ; arsenic, 0.67 part. 

4. — English alloy, 66.6% copper, 33.4% 
tin ; Ross’s alloy, 68.21% copper, 31.79% 
tin ; ancient mirror, 62% copper, 32% tin, 
6% lead ; Richardson’s alloy, 65.3% cop- 
per, 30% tin, 0.7% zinc, 2% arsenic, 2% 
silver ; Sallit’s alloy, 64.6% copper, 31.8% 
tin, 4.1% nickel ; Chinese alloy, 80.83% 
copper, 11.67% tin, 8.6% antimony. 

5. — Alloys consisting of 2 parts of cop- 
per and 1 part of tin can be very bril- 
liantly polished, and will serve for mir- 
rors. The mirrors of the most ancient 
people were pieces of the mineral called 
iron pyrites, smoothly polished. Metallic 
mirrors were first used by the civilized 
nations of the East, and were made partly 
of copper alone and partly of special al- 
loys ; only the wealthy had mirrors made 
from the precious metals. The alloy best 
suited for this purpose is the ‘above men- 
tioned compound of copper and tin ; but 
at the present time it is only used in the 
construction of mirrors for optical in- 
struments, especially large telescopes, and 
even here is being gradually displaced by 
glass. Good speculum metal should have 
a very fine-grained fracture, should be 
white, and very hard, the highest degree 
of polish depending upon these qualities. 
A composition to meet these requirements 
must contain at least 35 to 36% of cop- 
per. Attempts have frequently been made 
to increase the hardness of speculum met- 
al by additions of nickel, antimony and ar- 
senic. With the exception of nickel, these 
substances have the effect of causing the 
metal to easily lose its high luster, any 
considerable quantity of arsenic in partic- 
ular having this effect. The real specu- 
lum metal seems to be a combination of 
the formula Cu^Sn, composed of 68.21% 
of copper and 31.7% of tin. An alloy of 
this nature is sometimes separated from 
ordnance bronze by incorrect treatment, 
causing the so-called tin spots ; but this 
has not the pure white color which dis- 
tinguishes the speculum metal containing 
31.5% of tin. By increasing the percent- 
age of copper the color gradually shades 
into yellow ; with a larger amount of tin, 
Into blue. It is dangerous to increase 
the tin too much, as this changes the 
other properties of the alloy, and it be- 
comes too brittle to be worked. We give 
below different compositions of speculum 
metal. The standard alloy, already men- 
tioned, is undoubtedly the best Staind- 
ard alloy, 68.21% copper, 31.7% tin; 
Otto’s alloy,” 68.5% copper, 31.6% tin; 
Richardson’s alloy, 65.^ copper, 30% 
tin, 0i7% zinc, 2% arsexiic, 2% ^ver ; 
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(Copper Zinc Alloy) 


Little’s alloy, 65% copper, 30.8% tin, 
2.2% zinc, 1.9% arsenic; Chinese specu- 
lum metal, 80.83% copper, 8.5% anti- 
mony; old Homan, 63.39% copper. 

6. — Table of Speculum Alloys. 


Silver. Brass. 


1 


1 


Copper, Tin Arsenic. 


32 

14 

2 

32 

13% 

1% 

6 

2 

1 

32 

2 

1 

3 

1% 


64 

29 


32 

15 

. . 


In using arsenic, it must be introduced 
into the crucible when the mixture is in 
a melting state. Being in a coarsely 
pounded state, it is tied up in a paper 
bag and let into the crucible by a pair 
of tongs. The whole mixture requires to 
be stirred with a birch rod till vapors 
cease to rise." Avoid breathing or inhaling 
while the vapors appear ; as soon as they 
are over the alloy is ready for pouring. 
Arsenic renders alloys white and hard. 
The alloys containing arsenic should be 
taken out of the flask as soon as prop- 
erly set, and placed in hot ashes, and in a 
proper place for protracted annealing. 

7. — ^Equal parts of tin and copper form 
a white met^ as hard as steel. Less tin 
and a small quantity of arsenic added to 
the alloy forms a white, hard metal of 
high luster. Copper, 2 lb. ; tin, 1 )b. ; 
arsenic, 1 oz., form a good speculum 
metal. An alloy of 32 parts copper, 16.5 
parts tin, 4 parts brass and 1.25 parts 
arsenic is hard, white, and of brilliant 
luster. 

8. — Specular Alloys. — ^These are em- 
ployed for making metallic reflectors, re- 
quiring a true white color, good Kister, 
and a hard, clean surface, not easily tar- 
nished or scratched. Fesquet gives a 
number of combinations as follows : (1) 
Copper, 62 parts ; tin, 32 parts ; lead, 
6 parts. (2) Copper, 80 parts ; lead, 10 
parts; antimony, 10 parts. (3) Copper, 
66 to 63 parts; tin, 33 to 27 parts. (4) 
Copper, 10 parts; tin, 10 parts; anti- 
mony, 10 parts.; lead, 50 parts. (5) Cop- 
per, 32 parts; tin, 50 parts; silver, 1 
part ; arsenic, 1 part (6) Steel, 90 
parts; niekel, 10 parts. (7) Palladium, 
50 parts ; silver, 60 parts. (8) Platinum, 
60 parts ; copper, 40 parts. (9) Plati- 
num, 60 parts; steel, 60 parts. <10) 
Platinum, 60 parts ; iron, 60 parts. (11) 
Platinum, 10 parts; steel, 90 parts. (12) 
Platinum^ 20 parts; copper, 80 parts; ar- 
senic, 0.6 to 1 part (13) Platinum, 60 
parts; iron, 36 parts; gold, 10 parts. 


(14) Gold, 50 parts; zinc, 50 parts. (15) 
Steel, 50 parts ; rhodium, 50 parts. (16) 
Platinum, 10 parts ; iridium, 90 parts. 
(17) Tin, 29 parts; lead, 10 parts. (18) 
Copper, 52 parts ; nickel, 30 parts ; zinc, 
12 parts ; lead, 5 parts ; bismuth, 1 part 
Good speculum met^ should be pure 
white, of a fine-grained structure, per- 
fectly sound and homogeneous when cast, 
and sufficiently tenacious to stand grind- 
ing and polishing without rupture. It 
should contain 65 to 68% of copper to 
comply with these requisites. 

White Alloy. — 1. — Copper, 64.5% ; tin, 
32% ; arsenic, 3.5%. 

2. — Copper, 59% ; tin, 31% ; brass, 8% ; 
arsenic, 2%. 

Copper-Zinc. (See also IMITATION GOLD.) 

Specific Weight and Strength of AUoys 
of Copper and Zinc . — The specific grav- 
ity always decreases as the content of 
zinc increases ; in alloys with 70 or 80% 
of zinc there Is a marked compression. 
The specific weight of alloys which con- 
tain larger quantities of zinc is raised 
by mechanical working and in cooling, 
but can be lowered again to a large de- 
gree by annealing. Some weights of cop- 
per and zinc alloys are given below : 


Copper. 

Zinc. 


Specific 

Weight. 

100.00 



8.890 

90.65 

9.35 


8.834 

85.34 

14.63 


8.684 

79.61 

20.49 


8.367 

69.98 

34.02 


8.390 

59.28 

40.74 


8.329 

49.23 

60.76 


8.304 

39.27 

60.73 


8.171 

32.66 

67.14 


8.084 

19.52 

80.48 


7.863 

10.82 

89.18 


7.315 


100.00 


7.206 


The greatest strength is shown in the 
alloys containing from 20 to 30% of zinc ; 
if the percentage is above 60% the 
strength is considerably diminished, even 
to the extent of making the alloy unsuit- 
able for most technical purposes. The 
hardness of the copper Is increased by 
the addition of zinc, and alloys containing 
49.5 to 50% of zinc are har<to than with 
a larger percentage of copper. If the per- 
centage of zinc is higher than this, the 
alloy becomes so brittle that the degree 
of hardness cannot be determined. The 
determination becomes possible again wlUi 
a percentage of 89.^ of zinG, and the 
hardness of this alloy is not much less 
than that of alloys with 49.6j6 of 
Aieh*s jfeiai.-— Aich's msPi muned 
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after its inventor, is a variety of brass 
with an admixture of iron, which gives 
it a considerable degree of tenacity. It 
is especially adapted to purposes which 
require a hard and at the same time te- 
nacious metal. Analyses of the various 
kinds of this metal show considerable va- 
riation in the proportions of the metals 
used in preparing it Even the amount 
of iron, to which the hardening effect 
must be attributed, may vary within wide 
limits without materially modifying the 
tenacity, which is the essential character- 
istic of this alloy. The best variety of 
Aich*s metal consists of copper, 60 parts ; 
zinc, 38.2 parts; iron, 1.8 part. The pre- 
dominating quality of this alloy is its 
hardness, which is claimed to be not in- 
ferior to that of certain kinds of steel. 
It has a beautiful golden-yellow colo;*, 
and is said not to oxidize easily, a valu- 
able property for articles exposed to the 
action of air and water. Another Aich's 
metal of excellent quality Is composed of 
copper, 60.2 parts ; zinc, 38.2 parts ; iron, 
1.6 part. The permissible variations in 
the content of iron are from 0.4 to 3%. 

Albata Metal. — Copper, 40 lb. ; zinc, 32 
lb. ; nickel, 8 lb. 

Alfenide. — Copper, 60% ; zinc, 30% ; 
nickel, 10%; iron, a trace. 


Bearing Metals. 
Alloys, Bearing. — 1. 


Ordinary bearings 

Copper. Tin. Zinc. 

. . 84,5 13.3 2.2 

Ordinary bearings 

. . 83.6 

12.6 

3.8 

Heavy bearings 

. 84. 

12 

4 

Heavy bearings 

. 77 

9 

14 

Main bearings 

. 75 

4 

21 

Locomotive axles 

. 86 


14 

Locomotive axles 

. 82 

10 

8 

Moderately hard axles 

. 70 

22 

8 

Hard axles 

82 

16 

2 

Very hard axles 

89 


11 

Copper Alloy Bearing Metals.- 

—2.— 

-The 


bearings of heavy axles, especially such 
as revolve rapidly, as, for example, the 
bearings of railroad wheels, are made, as 
a rule, from alloys which contain much 
copper (from 80 to 90%), and which 
may, therefore, be classed among bronzes. 
Those containing the most copper have 
the valuable property of being malleable 
in heat, a property lacking in those which 
are poor in copper. A table is annexed 
giving the composition of some of the 
more important varieties of the metals 
of this class, and the purposes for which 
they are especially used. It will be 
found) however, that nearly every large 
machine foundiy um a different alloy 
for the same ptirpose, This can only be 
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explained by the difference in the quality 
of the metal worked. It is evident from 
what has previously been said with re- 
gard to the influence of small quantities 
of foreign metals upon the character of 
an alloy, that a foundry which can ob- 
tain, for instance, only copper with a con- 
tent of iron, will use a different alloy 
from one which works pure copper. This 
applies equally to all impurities present 
in metals ; and it would mark a great ad- 
vance in the technics of alloys if we were 
able to procure the metals for alloys, in 
a chemically pure state, at a low prU^. 
The result would be that the number of 
alloys for each certain purpose would be 
lessened, and the same composition would 
be used in all foundries. 


Metals for Bearings 



Copper. 

Zinc. 

Tin. 

Locomotive axles . 


86.0 

14.0 


Locomotive axles . 


82.0 

8.0 

io.o 

Car axles 


82.0 

18.0 

, , 

Car axles 


84.0 

16.0 


Car axles 


75.0 

2.0 

20.0 

Various axles 

Various axles, medium 

73.7 

2.1 

14.2 

hard 


69.55 5.88 

21.77 

Various axles, hard 

Various axles, very 

82.0 

2.0 

16.0 

hard 


88.8 

11.2 


Machine Metals 

for Various 

Pur 

poses 

Lead. 

Copper. Zinc. Tin. ; 

Cogwheels 

91.3 

8.7 


. . 

Punches 

83.3 

16.7 


• 

Steam whistles ... 

80.0 

2.0 

17.0 


Steam whistles . . ^ 

81.0 

2.0 

16.0 


Cocks 

Wheel boxes, for 

88.0 

2.0 

10.0 

•• 

wagons 

87.7 

2.6 

9.7 

, , 

Stuffing boxes ... 

86.2 

3.6 

10.2 


Mec’l instrumHs . 

81.2 

5.1 

12.8 

, , 

Files 

64.0 

10.0 

17.6 

8.6 

Files 

61.5 

7.7 

30.8 


Weights 

Castings, to be 

90.0 

2.0 

8.0 


gilded 

Castings, to be 

79.1 

7.8 

13.1 

• • ■ 

gilded 

77.2 

7.0 

15.8 

, , 

Piston rings 

84.0 

8.3 

2.9 

4.3 

Malleable shovels.. 

50.0 

16.4 

33.6 


Malleable shovels.. 

3.0 

2.0 

1.0 

. • 

Buttons, white ... 
Sheet for pig|^ 
articles . . . . 

57.9 

38.8 

5.3 


63.88 

30.55 

5.55 


Small castings . . . 

94.12 


5.88 


Small castings ... 

90;0 

io.o 

. . 

. . 


3.-^Dyslot.— A bearing m^tal. It is 
composed of 60 or 62 parts of cc6;>per, IS 
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parts of lead, and 10 parts each of tin 
and zinc. 

Brass. 

The term brass signifies all alloys of 
which copper and zinc are the essential 
and chief constituents ; but it is gener- 
ally limited in the industrial arts to those 
alloys which are decidedly yellow, or have 
the yellowish tint characteristic of ordi- 
nary brass. Alloys of zinc and copper 
are known in commerce by a variety of 
names, and, indeed, great confusion has 
been introduced by the multiplication of 
empirical names to represent one and the 
same substance. This Is doubtless owing 
to the ignorance that formerly prevailed, 
when every mixture was jealously guarded 
as a great secret, and fanciful names 
given to hide the real composition. More- 
over, some alloys have been handed down 
to us from very early times, and their 
names corrupted so as to have different 
appellations in different localities. Cop- 
per and zinc may be united in all pro- 
portions, forming homogeneous alloys ; 
and the combination is usually attended 
with evolution to heat. Certain varie- 
ties of brass are exceedingly malleable 
and ductile, and these properties, com- 
bined with the variety of shades of color 
obtained by suitable mixing, and the mod- 
erate cost, render copper-zinc alloys most 
valuable for ornamental purposes. Brass 
possesses all the necessary advantages as 
a constructive material for works of art, 
and with the aid of transparent varnishes, 
termed lacquers, which have been brought 
to great perfection, it resists the action 
of the atmosphere remarkably well. The 
malleability of brass varies with the com- 
position, with the temperature, and with 
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the presence of foreign metals, which are 
sometimes in minute quantities. Some 
varieties are only malleable when rolled 
hot, others can be rolled at any tempera- 
ture. Alloys containing up to 35% zinc 
can be drawn into wire, but those contain- 
ing 15 to 30% of zinc are the most duc- 
tile. The alloy known as Dutch metal, 
which is an alloy of copper and zinc, con- 
taining more copper than ordinary brass, 
is an example of th*e great malleability of 
certain kinds of brass. The thickness of 
the leaves of Dutch metal is said not to 
exceed 1-52900 of an inch. Brass is 
harder than copper, and therefore better 
adapted to resist wear and tear. It acta 
well under the influence of a percussive 
force, as In the process of stamping, pro- 
vided it is suitably annealed at proper 
intervals, in order to counteract the ef- 
fects of local hardening, due to the com- 
pression of the particles into what may 
be termed unnatural positions. During 
the ordinary process of annealing the 
metal becomes coated with a scale of ox- 
ide, by union with the oxygen of the air, 
which oxide requires to be removed at 
each stage. This is done by dipping the 
metal in aquafortis, or dilute sulphuric 
acid, then scouring with sand if neces- 
sary. and finally well rinsing in water. 
A piece of brass submitted to permanent 
defprmation by mechanical treatment, 
such as rolling, is more or less hardened, 
and its limit of elasticity is raised. Be- 
tween soft and hard brass there are many 
shades of difference. With the same 
rolled brass the author has obtained ten- 
sile strengths varying from 15 to 25 tons 
per square inch before and after anneal- 
ing. The temperature employed for an- 
nealing is of the greatest importance. 


1 . 
2 . 
• 3. 

4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 


Name. 

Jewelers’ 

Jewelers’ 


Some varieties of Modern Brass 


gilding alloy . . 
gilding alloy . 


Oreide (French gold! 

Talml gold* 

Tissier’s metal, with 
Tournay’s alloy ..... 


Brass wire . 


Mosaic gold, oi 
Bobierre’s mets 
Muntz’s m^tal. 
Muntz’s -metal . 


Color. 

Copper. 

Zinc. 

Tin. Lead. 

Iron. 

Red 

. 94 

6 




Red 

90.5 

7.9 


1.6 


Reddish yellow 

. 88.8 

11.2 




Reddish yellow 

. 90 

10 




Ck)ld 

90.70 

8.33 




.Red 

97 

2 




Yellow 

. .82.54 

17.46 


, , 


Yellow 

84 

16 




Yellow 

. 80 

20 




.Yellow 

. 76 

24 




. Bright yellow. . 

. 72.8 

27 


6.2 


. Bright yellow . . , 

, 70 

30 


* . 


, Yellow 

. 75 

25 


• • 


Full yellow 

67 

33 


■ ... 


. Full yellow . . . . , 

. 66.6 

33.3 




Full yellow 

66 . 

34 




Pull yellow...,. 

62 

38 


■ '■ »■- tt' 


FuU yellow. . . . . 

60 

40 
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Name. Color. 

If). Ged^e’s metal Full yellow. . 

20. Common brass Full yellow. . 

21. Alch’s metal. ..... Full yellow. . 

22. French brass (Potin jaune). . . . Gray yellow 
2.^. Hamilton*.? metal, chrysorln . Full yellow. 
24. French brass fcyp fine castings Full yellow. 


25. Sterro metal 

20. Hard .solder for copper or iron 

27. Hard solder for brass 

28. Dipping brass 

20. White brass 

30. Lap alloy 


Copper. 

Zinc. 

60 

38.5 

64 

36 

60 

38,2 

71.9 

24.9 

64.5 

32.5 

71 

24 

55.5 

42 

57 

43 

50 

50 

5.3 . 

47 

34 

66 

12.5 

87.5 


Tin. Lead. Iron. 

1.5 


1.2 2.0 

0.3 2.7 

2 3 


* Also contains 0.97% gold. 





Brass. — Table of Various 

Copper-Zinc Alloys. 



Name. 

Authority. 

Copper. 

Zinc. 

Tin, 

Lead. 

Iron. 

1. 

Brass. 

English. 

. . Lavater 

70.29 

29.26 

0.17 

0.28 


2. 

Brass, 

Heegermuhl. 

. . . Lavater 

70.16 

27,45 

0.79 

0.2 


3. 

Brass, 

Augsburg 

. Lavater 

70.89 

27,63 

0.85 



4. 

Brass, 

Neustadt 

. . Kadernatsch. . 

71.36 

28.15 




5. 

Brass, 

Romilly 

. . . Chaudet 

70.1 

29.9 




0. 

Brass, 

unknown. 

. . Karsten 

71.5 

28.5 




7. 

Brass, 

unknown 

Regnault 

71.0 

27.6 

trace 

1.3 


8. 

Brass, 

unknown 

. . Chaudet 

61.59 

35.33 

0.25 

2.86 


9. 

Brass, 

Stolberg 

. Chaudet 

65.8 

31.8 

0.25 

2.15 


10. 

Watch 

wheels 

. . Faisst. 

60.66 

36.88 

1.35 


6.74 

11. 

Watch 

wheels 

Faisst 

66.06 

31.46 

1.43 


0.88 

•12. 

Ship nails, bad 

. . Percy 

52.73 

41.18 


4.72 


13. 

Ship nails, good 

Percy 

62.62 

24.64 

2.64 

8.60 


14. 

Tombac, English. 

. Faisst 

86.38 

13,61 



trace 

15. 

Tombac, German 

. . , Karsten 

84.0 

15.5 




16. 

Coin of Titus Claudius ... 

. Giraldin 

81.4 

18.6 




17. 

Coin of Titus, 79 A.D. 

. . Phillips 

83.04 

15.84 



0.5 

18. 

Coin of Hadrian, 120 A.D. 

Phillips 

85.67 

10.83 

1.14 

1.73 

0.74 

19. 

Coin of Faustina, Jr„ 165 A.D. Phillips 

79.15 

6.67 

4.97 

9.18 

0.23 

20. 

Antique bracelet, Naumberg Goebel 

83.08 

15.38 

1.54 



21. 

Statue 

of Louis XIV 

. . D'Arcet 

91.40 

5.53 

1.7 

1.37 


22. 

Statue 

of Napoleon 

. . D’Arcet 

75 

20 

3 

2 


23. 

Brass for gilding 

. . D’Arcet 

82 

15.5 

2.5 



24. 

Brass 



. . D’Arcet 

64.5 

32.5 

2.5 



25. 

Brass 


. . D’Arcet 

82 

15 

3 



26. 

Brass 


. . D’Arcet 

78 

20 

2 



27. 

Brass, 

color pale yellow . 

. . Konig 

82.33 

16.69 




28. 

Brass, 

color deep yellow . 

. Konig 

84.5 

15.3 




20. 

Brass, 

color red yellow . . . 

. . Konig 

90 

9.6 




30. 

Brass, 

color orange 

. . Konig 

98.93 

0.73 



0.08 

31. 

Brass, 

color copper-red . . 

. . Konig 

99.9 




32. 

Brass, 

color violet 

. . Konig 

98.22 

0.5 

trace 


trace 

33. 

Brass, 

color green 

. . Konig 

84.32 

15.02 

trace 


0.3 


Machine Brasses 




Copper, Tin. 

Zinc. 

Lead. Copper. Tin. 

Zinc. Lead. 

Eccentric 

rings . 

. 90 

7.7 

2,3 

Paddle-wheel pins . 

76.8 

17.4 

5,8 . . 

Eccentric 
Pumps . 

rings . 

. 66 
. 84 

15.5 

7 

18.5 

9 

Sluice cockway . . 
Propeller blades 

81 


19 

Pumps . 


. 34 

50 

16 

and boxes 

57 

14 

29 .. 

Kingston 

valve . 

. 84.2 

10.5 

5.3 

Hydraulic pumps. . 

81 


19 

Cocks and glands. 

. 81 

3 

13 

3 Propeller shaft liner 

(08) 

80 

5.4 

14.6 .. 
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Copper. Tin. Zinc. Lead. 
White metal bush 


for propeller. . . 

5 

26 

69 

Cogwheels 

91 


9 

Steam whistles . . . 

80 

17 

3 

Stuffing boxes ... 

86 

11 

3 

Mech’l Instruments 

82 

13 

5 

Piston rings 

Stevenson's socket 

84 

2.9 

8.3 

alloy 

Sterro metal for 

19 

31 

19 

pumps* 

55 

6 

22.5 

Valve balls t 

87 

12 


• Also contains 16.5% 

iron. 



tAlso contains 1% antimony. 


The following mixtures are employed 
by a large engineering firm, using scrap 
and new metal : 



Bearing 

brasses. 

Eccentric 

pumps. 

Pumps. 

Cocks an< 
glands. 

Sluice 
cock way. 

Copper . . . 

38 

38 

38 

38 

38 

Spelter . . . 

1 

1 

4 

6 

9 

Lead 




1% 


Tin 

7 

4 

3 

1% 


Old metal. 

54 

57 

55 

53 

53 




0 


.5 

U 0) 


Bearing 

brasses. 

Eccentri 

pumps. 

Kingstoi 

valve. 

Paddle- 
wheel p 

Propelle 
and box 

Copper . . . 

65 

28 

112 

56 

16 

Tin 

8V^ 


14 

12% 

4 

Spelter . . . 

2% 

7% 


3% 

8 

Old metal.. 

45 

70 

7 

40 

84 



CO 


CO 

SiB 


“I 


.S'C 



S.D 


II 

DU 00 

Ingot cqpper . . . 

. 16 

16 

16 

56 

Block tin 

. 2*4 

3 

2-3 

6 

Zinc 

% 




Old brass 


13 

32 

50 


Hydraulic Pumps. — Ingot copper, 14 
lb.; zinc, 1% lb.; yellow brass, 3% lb.; 
or spelter, 1% lb. 

White Metal Bush for Propeller Shaft 
— Ingot copper, 6 lb.; tin, 84 lb. ; spelter, 
32 lb. 

Brass, l.~-(Best.) Chopper, 8 

parts; zinc, 5 parts. 


2. — (Common.) Copper, 50 parts; zinc, 
40 parts ; tin, 4 parts ; lead, 6 parts. 

3. — Copper, 129 parts ; zinc, 201 parts. 

Best Red Brass for Fine Castings . — 

Copper, 24 lb. ; zinc, 5 lb. ; bismuth, 1 02 ^ 
Put in the bismutlr last, before pouring 
off. 

Hard Brass, for Casting. — Copper, 25 
parts ; zinc, 2 parts ; tin, 4.5 parts. 

Bath Metal. — A species of brass hav- 
ing the following composition : (1) Zinc, 
3 parts ; copper, 16 parts ; melted togeth- 
er under charcoal. (2) Fine brass, 32 
parts ; spelter, 9 parts. 

Bobierre^s Metal. — This is ordinary 
brass, consisting of 66 parts copper and 
34 parts zinc. Boblerre Introduced this 
alloy as especially suitable for ships' 
sheathing. 

Bristol Brass. — Copper, 61% ; zinc, 
39%. 

Casting Objects in Brass. — 1. — If it is 
desired to cast brass objects in sand, it 
is recommended not to make use of al- 
loys containing more than 30% of zinc. 
This is an alloy which furnishes a good 
color, casts neatly, and flows well. One 
may add to it either tin or lead without 
seriously modifying its properties. A 
good formula is one giving 3.20 kgm. of 
copper, 1.36 kgm. of zinc, 120 grams of 
tin and 90 grams of lead. The product 
thus obtained is capable of great resist- 
ance, and it may be rendered still harder 
by slightly increasing the amount of tin. 

French Cast Brass for Fine Castings. 
— 2. — We are familiar with various ar- 
ticles of bronze, so called, statuettes, 
clock cases, etc., made in France, where 
this industry has attained great perfec- 
tion and extensive proportions. The ma- 
terial, however, is not, in most cases, 
genuine bronze, but fine cast brass. In 
the following table is given the composi- 
tion of a few mixtures of metals most 
frequently used by French manufactur- 
ers : 

Copper. Zinc Tin. Lead. 

I 63.70 33.55 2.50 0.25 

II 64.45 32.44 0.25 2.86 

Ut 70.90 24.05 2.00 3.05 

IJV 72.43 22.75 1.87 2.95 

Their special advantage is that they 
can be readily cast, worked with file and 
chisel, and easily gilded. 

Chrysocale. — Copper, 9 parts; zinc, 8 
parts; lead, 2 parts. 

Delatot's Alloy.-^Copper, 80 parts; 
manganese, 2 parts; zinc, 18 parts; cal- 
cium phosphate, 1 part It is rather dif- 
ficult to prepare, i^jnove the scoria and 
add the zinc Just before casthig. 
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Delta Metal . — An alloy widely used for 
making parts of machinery, and also for 
artistic purposes, is the so-called Delta 
metal. This Is a variety of brass hard- 
ened with iron ; some manufacturers add 
small quantities of tin and lead, also, in 
some cases, nickel. The following analy- 
ses of Delta metal (from the factory at 
Dusseldorf) will show its usual composi- 
tion : 



I. 

II. 

III. 

IV. 

V. 

Copper. / . 

55.94 

55.80 

55.82 

54.22 

58.65 

Zinc 

41.61 

40.07 

41.41 

42.25 

38.95 

Lead 

0.72 

1.82 

0.76 

1.10 

0.67 

Iron . . . . 

0.87 

1.28 

0.86 

0.99 

1.62 

M’ganese . 

0.81 

0.96 

1.38 

1.09 


Nickel .. 

* 

• 

0.06 

0.16 

o.ii 

Phosph*s . 

0.013 

0.011 

« 

0.02 


•Slight 

traces. 






I is cast, II is hammered. Ill rolled, 
and IV hot-stamped metal. Delta metal 
is produced by heating zinc very strongly 
in crucibles (to above 900 ®C.) and add- 
ing ferro-manganese or “spiegeleisen,” 
producing an alloy of 95% of zinc and 5% 
of iron. Copper or brass, and a very 
small amount of copper phosphate, are 
also added. 

Fine Brass. — 1. — Copper, 2 parts ; zinc, 
1 part. This is nearly 1 equivalent each 
of copper and zinc, if the equivalent of 
the former metal be taken at 63.2 ; or 2 
equivalents of copper to 1 equivalent of 
zinc, if it be taken, with Liebig and Ber- 
zelius, at 31.6. 

2. — Copper, 4 parts ; zinc, 1 part. An 
excellent and very useful brass. 

3. — This alloy, which possesses prop- 

erties similar to varieties of French 
brass, is prepared in the following pro- 
portions : (I) Copper, 75.7% ; zinc, 

24.3%. (Il) Copper, 67.2%; zinc, 32.8%. 
(Ill) Copper, 60.8% ; zinc, 39.2%. 
Particular care is required to prevent the 
zinc from evaporating during the fusing, 
and to this purpose it is customary to 
put only half of it into the first melting, 
and to add the remainder when the first 
mass is liquid. 

Gilding Metals. — Copper, 4 parts; 
brass (containing 3 parts of copper and 1 
part of zinc), 1 part ; and 70 parts of 
tin for each 80 parts of copper. 

Goldrcolored Brass. — Syn. Red brass, 
Dutch gold, tombac, similor, Prlnoe*8 
metal, pinchbeck, etc. (See (SOLD 
ALLOTS ; OOVD SUBSTITUTES.) 

kachVs Yellow Metal. — This alloy con- 
sists of 33 parts of copper and 25 parts 
of zinc. It has a dark golden yellow 
‘Color, great tenacity, and can be forged 


(Brass) 


at a red heat, properties which make it 
especially suitable for fine castings. 

Malleable Brasses. — Aich's, Boblerre’s, 
Macht’s, and Muntz metals, Bristol brass, 
etc. (For composition see under those 
headings.) 

Experiments with malleable brass show 
that all alloys containing up to 58.33% 
of copper and up to 41.67% of zinc are 
malleable. There is in addition a second 
group of such alloys, with 61.54% of 
copper and 38.46% of zinc, which are 
also malleable in heat. The preparation 
of these alloys requires considerable ex- 
perience, and is best accomplished by 
melting the metals together in the usual 
manner and heating the fused mass as 
strongly as possible. It must be covered 
with a layer of charcoal dust to prevent 
oxidation of the zinc. The mass becomes 
thinly fluid, and an intimate mixture of 
the constituents is effected. Small pieces 
of the same alloy are thrown into the 
liquid mass until it no longer shows a re- 
flecting surface, when It is cast into in- 
gots in iron molds. The ingots are 
plunged into water while still red hot, 
and acquire by this treatment a very 
high degree of ductility. The alloy, prop- 
erly prepared, has a fibrous fracture and 
a reddish yellow color. 

Medals, Metal for. — Copper, 50 parts ; 
zinc, 4 parts. 

Muntz Metal, — 1. — Copper, 6 parts ; 
zinc, 4 parts. Can be rolled and worked 
at a red heat. 

2. — Composition Tacks for Muntz Metal 
on Ships. — Zinc, 2 parts ; tin, 4% parts ; 
copper, 43% parts. 

3. — This metal is less affected by sea 
water than pure copper, and was for- 
merly much used for ship sheathing, and 
for making nails and rivets which were 
to come in contact with sea water. At 
the present day it has lost much of Its 
importance, since all the larger ships are 
made of iron. It is usually composed of 
60 to 62 parts of copper and 40 to 38 parts 
of zinc. Yellow metal, or Muntz metal 
(so called, after its inventor), is prepared 
with certain precautions, directed toward 
obtaining as fine a grain as possible, ex- 
perience having shown that only a fine- 
grained alloy of uniform density can re^ 
slst the action of sea water evenly. A 
metal of uneven density will wear in 
holes. To obtain as uniform a grain as 
possible, small samples taken from the 
fused mass are cooled quickly, and ex- 
amined as to fracture. If they do not 
show the desired uniform grain some zinc 
is added to the mass. After it has per- 
meated the whole mass a fresh sample 
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Is taken and tested, this being continued 
until the desired result is reached. It is 
scarcely necessary to remark that con- 
siderable experience is required to tell 
the correct composition of the alloy from 
(he fracture. The mass is finally poured 
into molds and rolled cold. (See also 
IMITATION GOLD.) 

Neogen. — ^Copper, 58 parts ; zinc, 27 
parts ; tin, 2 parts ; nickel, 12 parts ; bis- 
muth, % part ; aluminum, % part. 

Ornaments. — 1. — Copper, 82 parts ; tin. 
3 parts ; zinc, 18 parts ; lead, 2 parts. 

2. — Copper, 83 parts ; zinc, 17 parts ; 
tin, 1 part ; lead, H part. 

Potfn.— Copper, 71.9%; zinc, 24.9%; 
tin. 1.2%; lead, 2%, 

Rolled Brass. — Copper, 32 parts ; zinc, 
10 parts ; tin, 1 to 5 parts. 

Rollers and Scrapers for Calico Print- 
ing. — For this purpose a metal is re- 
quired that is sufficiently soft to be 
worked by tools, and hard enough to re- 
sist the wear to which it is subjected In 
practice. Another important desideratum 
is that the metals should be capable of 
resisting the corrosive action of the liquids 
with which they come in contact. Hau- 
vel considers a bronze having the follow- 
ing composition the best material for the 
rollers : Copper, 84 ; tin, 14 ; zinc, 2. 
Another alloy which is used consists of 
zinc, 78.5 ; tin, 15.8 ; copper, 5.G. 


Copper. Zinc. Tin. 

French scrapers 78.75 12.50 8.75 

Fnglish scrapers ... 80.50 11.50 8.00 

German scrapers 85.30 9.80 4.90 

Sheet Brass (for Sheet and Wire ). — 
In the preparation of brass for the manu- 
facture of wire, an especially pure qual- 
ity of copper must be used ; without this, 
all efforts to produce a suitable quality 
of brass will be in vain. That pure cop- 
per is indispensable to the manufacture 
of good, ductile brass, may be seen from 
the great difference in the composition 
of the various kinds, all of which answer 
their purpose, but contain widely vary- 
ing quantities of copper and zinc. The 
following table shows the composition of 
some excellent qualities of brass suitable 
for making sheet and wire ; 


Brass sheet. 

<lemmape$ 64.6 

Stolberg . . 64.8 

Homilly 70.1 

Rosthom, Vienna . 68.1 

Hosthorn, Vienna . 71.5 

Rosthorn, Vienna . 71.1 

iserlohn & Homtllv 70.1 


T. Zinc. Lead Tin 
% % .% 

33.7 1.4 0.2 

32.8 2,0 0.4 
29.26 0.38 0.17 

31.9 ...; . .. 

28.5 . 

27.6 1.3 .... 

29.9 .... .... 


(Brass) 


Copper. Zinc. Lead. Tin. 

Ludenscheid 72.73 27.27 

(Brittle) 63.66 33.02 2.52 ... 

Hegermuhl 70.16 27.45 0.79 0.20 

Oker 68.98 29.54 0.97 .... 

Brass wire. 

England 70.29 29.26 0.28 0.17 

Augsburg 71.89 27.63 0.85 ... 

Neustadt 70.16 27.45 0.2 0.79 

Neustadt 71.36 28.15 

Neustadt 71.5 28.5 

Neustadt 71.0 27.6 

(Good quality) 65.4 34,6 

(Brittle) 65.5 32.4 2.1 .... 

For wire and sheet 67 32 0.5 0.5 


As the above figures show, the percent- 
age of zinc in the different kinds of brass 
lies between 27 and 34. Recently, alloys 
containing a somewhat larger quantity 
of zinc have been used, it having been 
found that the toughness and ductility of 
the brass are Increased thereby without 
injury to Its tenacity. Alloys containing 
up to 37% of zinc possess a high degree 
of ductility in the cold, and are well 
adapted for wire and sheet. 

Statuary Metal. — Copper, 91.4 parts ; 
zinc, 5.53 parts ; tin, 1.7 parts ; lead, 1.37 
parts. Or, copper, 80 parts ; tin, 20 
parts. 

Sterro Metal . — The alloy called sterro 
metal may properly be considered in con- 
nection with Aich's metal, since its con- 
stituents are the same, and its properties 
very similar. The principal difference be- 
tween the two metals is that sterro metal 
contains a much larger amount of iron. 
The composition of this alloy, which is 
sure to have an important part in the 
future developmeiTt of the metal industry, 
varies considerably with* different manu- 
facturers. Two varieties of excellent 
quality are tlie product of the Rosthom 
factory, in .Lower Austria — copper, 55.33 
parts ; zinc, 41.80 parts ; Iron, 4.66 parts ; 
and the English sterro metal (CMge*s 
alloy for ship sheathing), copper, 60 
parts ; zinc, .38.125 parts ; iron, 1.5 parts. 
The great value of this alloy lies in its 
strength, which is equaled only by that 
of the best steel. As an illustration of 
this, a wrought-lron pipe broke with a 
pressure of 267 atmospheres, while a sim- 
ilar pipe of sterro metal withstood the 
enormous pressure of 763 atmosphera 
without cracking. Besides its remarkable 
strength, it possesses a high degree of 
elasticity, and is, therefore, particularly 
suitable for purposes which require die 
combination of these two qualities, su^ 
as the construction of hy<j^uile cyihv 
deii}. It is well known that these cyltn- 
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ders, at a certain pressure, begin to 
sweat ; that is^ the interior pressure is 
so great that the water permeates through 
the pores of the steel. With a sterro- 
metal cylinder, the pressure can be con- 
siderably increased without any moisture 
being perceptible on the outside of the 
cylinder. Sterro metal can be made even 
more hard and dense, if required for spe- 
cial purposes, but this is effected rather 
by mechanical manipulation than by any 
change in the chemical composition. If 
rolled or hammered in heat, its strength 
is increased, and it acquires, in addi- 
tion, an exceedingly high degree of te- 
nacity. Special care must be taken, how- 
ever, in hammering not to overheat the 
metal, as in this case it would become 
brittle, and might crack under the ham- 
mer. Sterro metal is especially suitable 
for all the purposes for which the so- 
called red metal has been in the past 
almost exclusively used. Axle bearings, 
for example, made of sterro metal, have 
such excellent qualities that many ma- 
chine factories are now using this mate- 
rial entirely for the purpose. 

Tissier’a Metal . — This alloy differs from 
the ones previously described in contain- 
ing arsenic. It is of a beautiful tombac 
red color, and very hard. Its composi- 
tion varies a great deal, but the peculiar 
alloy which gives the name is composed 
of 97 parts of copper, 2 parts of zinc, 
and 1 or 2 parts of arsenic. It may be 
considered a brass with a very high per- 
centage of copper, and hardened by the 
addition of arsenic. It is sometimes used 
for axle bearings, but other alloys are 
equally suitable for this .purpose, and are 
to be preferred on account of the ab- 
sence of arsenic, which is always danger- 
ous. 

Tobin Bronze . — This alloy is very sim- 
ilar in composition and properties to 
.Delta metal Some analyses are given : 


Copper .... 

Zinc 

Tin 

Iron 

Lead 

Silver 

Phosphorus 
The alloy marked IV is called in com- 
merce deoxidized bronze. 


I. 

II. 

III. 

IV. 

61.203 

59.00 

61.20 

82.67 

27.440 

38.40 

37.14 

3.23 

0.906 

2.16 

0.90 

12.40 

0.180 

0.11 

0.18 

0.10 

0.359 

0.31 

0.35 

2.14 

.... 


0.07 


.... 

.... 

0.005 


Compositions of Sheet Brass 


Copper. 

92.7 

91.6 

90 

S$v6 


Zinc; 

4.6 

8.4 

10 

14.S 


Tin. 

2.7 


Lead. 


(Gold) 


Co^er. 

Zinc. 

17 

Tin. 

Lead. 

. ■* 

79.5 

20 


0.5 

76 

24 



75 

25 



73.5 

26.2 

0.3 


70 

30 



68 

32 



67 

32 

0.5 

0.5 

66 

34 



65 

35 






1. — Solder for Brass. — Syn. Hard Sol- 
der. Brass, 12 parts ; zinc," 6 parts ; tin, 
1 part ; melted together. 

2. — Brass, 2 parts : zinc, 1 part. 

3. — Very strong. Brass, 3 parts ; zinc, 
1 part. 

1. — Turner’s Brass. — Brass, 98 parts ; 
lead, 2 parts. The addition of lead im- 
proves the brass for the use of the turner, 
but lessens its malleability. 

2. — Copper, 32 lb. ; zinc, 10 lb. ; lead, 
1 lb. 

3. — Red Brass. — a. — Copper, 24 lbs. ; 
zinc, 5 lbs. ; lead, 8 oz. Put in the lead 
last, before pouring off. 

b. — Free, for Turning. — Copper, 160 
lb. ; zinc, 50 lb. ; lead, 10 lb. ; antimony, 
44 oz. 

4. — ^Yellow Brass (common article). — 
Copper, 20 lb. ; zinc, 10 lb. ; lead, 1 to 5 
oz. Put in the lead last, before pouring 
off. 

White Brasses. — Below are given pro- 
portions for white brasses, as they are 
called. They can all be melted on a good 
hot fire ; but a coke stove, in which a 
slight blast could be obtained, would be 
better still : 

1 2 3 4 5 6 7‘ 8 

I.ead .... 70 42.5 37.5 . . 84 

Zinc 82 42.5 84 

Tin . 37.5 66.7 90 85 . . 

Antimony 20 11 15 25 11.1 7 10 16 
Copper .. 10 7 22.2 8 5.. 

Ordinary brass can be melted over an 
ordinary open fire. 

Wire, Brass for. — For wire, an alloy of 
72 parts of copper and 28 parts of zinc 
is commonly used ; this alloy must be aft- 
erward hardened by tempering. 

Yellow Brass. — Zinc, 30 parts; (jopper, 
70 parts ; In small pieces. 

GOLD 

Aluminum %nd Gold Alloy . — This al- 
loy, called Nuremberg gold. Is Ufi«d for 
making cheap gold ware, and is excellent 
for this purpose, as its color is exactly 
that of pure gold, and does not change 
in the air. Articles made of Nur^berg 
gold need no gilding, and retain their 
color under the hardest usage ; even the 
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fracture of this alloy shows the pure 
gold color. The composition is usually 
90 parts of copper, 2.5 parts of gold, and 
7.5 parts of aluminum. 

Chains, Alloy for. — 1. — ^Fine gold, 11 
dwts. 6 gr. ; fine silver, 2 dwts. 5 gr. ; 
fine copper, 6 dwts. 13 gr. 

2. — Fine gold, 1 oz. ; fine silver, 9 dwts. ; 
fine copper, 8 dwts. 

Colored Gold . — The alloys of gold with 
copper have a reddish tinge, those of gold 
with silver *e whiter, and an alloy of 
gold, silver and copper together is dis- 
tinguished by a greenish tone. Manu- 
facturers of gold ware make use of these 
different colors, one piece being frequently 
composed of several pieces of varying 
color. Below are given some of these 
alloys, with their colors : 


1.— 

Cop 


Cad- 


Gold. Silver, per. 

Steel, mium. Color 

2 to 6 1.0 



.... jGreen 


75.0 16.6 



8.4 Green 


74.6 11.4 

9.7 


4.3 Green. 


75.0 12.5 

12.5 


12.5 Green 


1.0 2.0 



.... Pale yellow 

4.0 3.0 

1.0 


.... Deep yellow 

14.7 7.0 

6.0 


Deep yellow 

14.7 9.0 

4.0 


.... Deep yellow 
.... Light red 

3.0 1.0 

1.0 


10.0 1,0 

4.0 


.... Light red 

1.0 

1.0 


Bright 

red 

1.0 

2.0 


Bright 

red 

30.0 3.0 


2.0 

Gray 


4.0 


1.0 

Gray 


29.0 11.0 



Gray 


1 to 3 


1.0 

.... Blue 





s 

S 



u 

u P 

p 



Coppe 

Iron. 

Platin 

£ 

Color. 

o 

O 

> 

in 

•0 

3 

White .... 

100 



White .... 



. . . . 100 


Gray 

86.7 

SS 

5.7 . . 


Gray 

83.3 


16.7 . . 


Gray 

72.5 

27.5 



Green' .... 

75 

25 


. . •• 

Green .... 

75 

16.6 


84 

Green .... 

74.6 

11.4 

9.7 . . . . 

443 

Green .... 

76 

12.6 


12.5 

Pale yellow 91.67 
Pale yellow 91.67 

8.33 

.! * 8 . 33 !! 


Very pale. 

60 

50 



Yellow .100 
Deep yellow 90 


lo^!! ;; 


Deep yellow 53 

25 

22 .. 

• 

Red ...... 

75 


25 .. .. 


Dark red . . 

50 


60 . . . . 


Dark red . . 

25 


76 .. .. 


Blue ..... 

75 


26 .. 


Blue ..... 
Jap’ese blue 

66.7 


.. 33,3.. 

• » 

gold ... 1 to 10 

. . 99 to 90 , . .. 

• • 
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3. — Blue Gold. — Gold, 750 parts; Iron, 
250 parts. Prepared by dipping iron wire 
into molten gold, then casting, hammer- 
ing, and passing through a draw plate. 

4. — Gray Gold Alloy. — Gold, 94 parts ; 
iron, 6 parts ; or 95.5 parts of gold united 
with 4.5 parts of iron. 

5. — Green. — ^To make green gold, melt 
together 19 gr. of pure gold and 5 gr. of 
pure silver. The metal thus prepared has 
a beautiful green shade. 

Copper-Gold Alloy. — Copper, 800 parts ; 
platinum, 28 parts ; tungstic acid, 20 
parts ; melted in a crucible, under a flux, 
and the melted mass poured out into alka- 
line water, so as to granulate it. It is 
then melted together with 170 parts of 
gold. 

Enameling Gold. — 1.— Fine gold, 1 oz. ; 
fine silver, 1 dwt. 12 gr. ; fine copper, 2 
dwts. 12 gr. 

2. — Fine gold, 1 oz. ; fine silver, 9 
dwts. 12 gr. ; fine copper, 7 dwts. 12 gr. 

Feuille Morte (dead leaf). — Gold, 700 
parts ; silver, 300 parts. 

Fine Gold. — Gold, 750 parts; silver, 250 
parts. 

Grain, Gold, Cupelled. — Gold, 1 part ; 
silver, 3 parts ; melted together, and 
poured in a small stream into water, the 
silver being afterward dissolved out by di- 
gestion in boiling nitric acid, and the 
grains, after being well washed in water, 
heated to redness in a crucible or cupel. 
Used to make preparations of gold. 

Horology, Alloy for. — 1. — The follow- 
ing alloy, suited for the sockets of pivots 
of watches, was invented by Mr. Bennett. 
It consists of gold, 31 parts ; silver, 19 
parts ; copper, 39 parts ; *^alladium, 11 
part^. He states that this alloy melts at 
a lower temperature than gold, and is 
harder than hammered iron. It has a red- 
dish brown color, is as fine-grained as 
steel, and works as easily as brass, but 
its friction is much slighter than on ord^ 
nary pivots. Its most valuable property 
is that the oil it absorbs is not decom- 
posed, but remains pure in a fluid state. 
It has still greater advantages over sock- 
ets of fine stone, as it is not apt to break, 
is susceptible of a high polish, and is less 
costly than hard stone. 

2. — Jewelers’ Gold. — ^This term is ap- 
plied to alloys of gold used for trinkets 
and inferior articles of Jewelry, ranging 
from 3 or 4 carats fine upward, llie low- 
est alloy of this <^s is formed of copper, 
16 parts; siivm*, 1 to IH parts; gold, 2 
to 3 parts; melted together. 

3. — Jewelry 0old.-~Gol4 38.85; sllyer, 
5»7; copper. 10.20. 

HonrMaifn^ Allqg,-— This is used in 

> . 



Alloys and Amalgams 


(Gold) 


some of the Swiss watches to take the 
place of steel in the hair springs. It is 
composed of equal parts of gold and pal- 
ladium, copper about 15% of the whole, 
and a trace of rhodium and manganese 
are added; this may vary from 1-lOth 
of 1% to 5% of each. The copper and 
manganese are first added. 

^umberg Gold , — (See Aluminum and 
Gold.) 

Palladium, — 1. — An alloy of palla- 
dium 20 parts, gold 80, is white, hard 
as steel, unchangeable in the air, and 
can, like the other alloys of palladium, 
be used for dental purposes. 

2. — ^Alloys of gold, copper, silver, and 
palladium have a brownish red color and 
are as hard as iron. They are some- 
times (although rarely) used for the 
bearings for the pivots of the wheels of 
fine watches, as they cause less friction 
than the Jewels commonly used for the 
purpose, and do not rust in the air. The 
composition used in the Swiss and Eng- 
lish watch factories consists usually of 
gold 18 parts, copper 13, silver 11, and 
palladium 6. 

Red Gold. — Gold, 750 parts ; copper, 
250 parts. 

Ring Gold . — Coin gold, 49.6 parts; sil- 
ver, 12.3 parts ; refined copper, 23.6 parts. 

Shakdo . — This is a famous Japanese 
alloy. It is composed of copper and gold, 
the proportions of the latter being va- 
riable, being from 2 to 8%. 

Talmi Gold . — The name of talml gold 
was first applied to articles of Jewelry, 
chains, earrings, bracelets, etc., brought 
from Paris, and distinguished by beauti- 
ful workmanship, a low price, and great 
durability. Later, when this alloy had 
acquired a considerable reputation, arti- 
cles were introduced under the same 
name, but really made of other metals, 
and which retained their beautiful gold 
color only as long as they were not used. 
The fine varieties of talml gold are man^ 
ufactured from brass, copper, or tombac, 
covered with a thin plate of gold, com- 
bined with the base by rolling, under 
strong pressure. The plates are then 
rolled out by passing through rollers and 
the coatixig not only acquires considerable 
density, but adheres so closely to the base 
that the metal will keep its beautiful ap- 
pearance for years. Of late, many arti- 
cles of talmi gold are brought into the 
market whose gold coating is produced by 
Electroplating and is in many oases so 
thin that hard rubbing WiU bring through 
the color of the base. Such articles, of 
course, are not diirable. In genuine talmi 
gol^ the coating, even thou^ It may be 
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thin, adheres very closely to the base, 
for the reason that the two metals are 
actually Joined by the rolling, and also 
because alloyed gold is always used, which 
is much harder than pure gold. The pure 
gold of electroplating is very soft. The 
composition of some varieties of talmi 
gold are here given. It will be seen that 
the content of gold varies greatly, and 
the durability of the alloy will, of course, 
correspond to this. The alloys I, II and 
III are genuine Paris talmi gold ; IV, V 
and VI are «electr opiated imitations ; and 
VII is an alloy of a wrong composition, 
to which the gold does not adhere firmly : 

Cop- I. II. III. IV. V. VI. VII. 

per 89.88 90.79 90.00 90.69 87.48 93.46 86.4 
Cop- 
per 88.16 83.13 84.55 ... 

Zinc 9.32 8.33 8.9 88.97 12.44 6.60 12.2 
Zinc 11.42 16.97 15.79 . . . 


Iron 0.3 

Gold 1.03 0.97 0.91 0.5 0.3 0.05 . . . 

White Gold, Electrum. — Gk)ld whitened 
by addition of silver. 

Yellow Gold, Antique . — Pure gold. 
Imitation Gold Alloys. 

1. — Gold Dutch, Mannheim gold, mosaic 
gold, ormolu, pinchbeck, Prince’s metal, 
red brass similor, tombac. These names 
are applied to several varieties of fine 
gold-colored brass, differing slightly in 
tint, and in the proportions of copper and 
alnc. At the celebrated works of Heger- 
muhl, near Potsdam, the proportions, cop- 
per 11 parts to zinc 2 parts, are employed 
to produce a metal which is afterward 
rolled into sheets for the purpose of mak- 
ing Dutch leaf gold. This alloy has a 
very rich, deep gold color. Its nnialleabil- 
ity is so remarkable that it may be beaten 
out into leaves not exceeding 1-52900 
inch in thickness. 

2. — ^The imitation gold alloys of differ- 
ent shades of yellow, dark, pale, or green- 
ish, are extensively used for cheap gold- 
colored coatings. The principal places 
where this special industry is carried on 
are Vienna, Nuremberg, and Furth, and 
it is usually pursued in connection with 
the manufacture of bronze powder. The 
composition of the&e alloys varies from 77 
to 85 parts of copper and 23 to 15 parts 
of zinc. 

The metals are melted in graphite cru- 
cibles, and kept fiuid for some time, in 
order that the alloy may become perfectly 
uniform. It is then cast into semi-circU- 
lar ingbts about 23^ inches long and % 
of an inch in diameter. These bigots 
are rolled cold into strips about the thick- 
ness of ordinary writing paper. Each 
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strip is folded together so as to form a 
package about 23% inches long. This is 
beaten under a hammer set in motion 
by a motor, into a ribbon about 3% 

inches wide. The very thin strips ob- 

tained in this way are cut up into pieces, 
which are again hammered until they 
l>egln to tear at the edges, about one 

thousand of them being placed together 
for this operation. They are then cut 
into square leaves, which are placed be- 
tween parchment leaves and beaten under 
a rapidly moving hammer utitil they are 
about 5% Inches square. Each of the 
leaves is now cut into four squares of 
equal size, which are again beaten be- 

tween parchment leaves, in the same man- 
ner as genuine gold leaf, except that the 
process is not usvially carried so far, in- 
asmuch as this would entail too much 
labor and expense for a cheap material. 
The beaten metal is placed in books of 
tissue paper, which has previously been 
lightly rubbed with colcothar, to prevent 
the leaf metal from adhering. The beau- 
tiful color of leaf metal may be pre- 
seiwed for some time by a coating of thin 
varnish, colorless or pale yellow. By add- 
ing a small quantity of a pure color — 
aniline colors being especially good — the 
color of the leaf metal may be changed 
to red, green, violet, etc. 

3. — An alloy used as a substitute for 
gold and said to be non-oxidizable was 
found by the inventor to contain : copper 
94.8, zinc 2.8, lead 0.67 and iron 1.34 
per cent. The inventor recommends to 
dip the articles in dilute nitric acid, then 
to swill and dry, then to polish ; and 
claims that they will keep their color for 
a long time. 

4. — The following recipes for metals re- 
sembling gold are said to produce a metal 
which will so nearly approximate the gen- 
uine as to almost defy detection without 
a resort to thorough tests : Fuse, to- 
gether with saltpeter, sal ammoniac and 
powdered charcoal, 4 parts platinum, 2% 
parts pure copper, 1 part pure zinc, 2 
parts block tin, and 1% parts pure lead. 
Another good receipt calls for 2 parts 
platinum, 1 part silver^ and 3 parts cop- 
per. 

5. — ^The Western Jeweler gives the fol- 
lowing formula ; 

Take 100 parts (by weight) of pure 
copper, 14 parts zinc or tin, 6 parts mag- 
nesia, 56 parts sal ammoniac^ 18 parts 
quicklime, 9 parts cream erf tartar Melt 
the copper, and add gradually the mag- 
nesia, sal ammoniac, quicklime, and cream 
of tertar, each by itself, in the form of 
powder. Stir the whole for half an hour» 
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and the zinc or tin in small pieces, and 
stir again till the whole is melted. Cover 
the crucible, and keep the mixture in a 
molten condition for 35 minutes. Re- 
move the dross, and pour the metal into 
molds. It has a fine grain, is malleable, 
and does not easily tarnish. 

g — Pure copper, 100 parts ; zinc, or, 
preferably, tin, 17 parts ; magnesia, . 6 
parts ; sal ammoniac, 3.6 parts ; quick- 
lime, 1.8 parts ; cream of tartar, 9 parts. 
The copper is first melted, then the mag- 
nesia. sal ammoniac, lime and tartar are 
added, separately and by . degrees, in 
the form of powder ; the whole is now 
briskly stirred for about half an hour, so 
as to mix thoroughly ; and then the zinc 
is added in small grains by throwing it 
on the .surface and stirring till it is en- 
tirely fused ; the crucible Is then covered, 
and the fusion maintained for about 35 
minutes. The surface is then skimmed 
and the alloy is ready for casting. It 
has a fine grain, is malleable, and takes 
a splendid polish. Does not corrode read- 
ily, and for many purposes is an excel- 
lent substitute for gold. When tarnished, 
its brilliancy can be restored by a little 
acidulated water. 

Gold Bronze. — In the case of articles 
where a beautiful color is desired at lit- 
tle expense, it would scarcely be practi- 
cable to use genuine gold for a coating ; 
and an effort must be made to give the 
alloy Itself a color resembling as closely 
as possible that of gold. A mixture which 
meets this requirement remarkably well 
is composed of copper, 90.5 parts ; tin, 
6.5 parts ; zinc, 3 parts. Its beautiful 
gold color is not affected by air alone, but 
is quickly destroyed by exposure to air 
and water together. To retain the color, 
therefore, articles made from it may be 
kept standing in a room, but not exposed 
to the weather. Under the Influence of 
air and moisture combined they become 
covered, in the course of time, like all 
genuine bronzes, with the characteristic 
green coating known as genuine patina, 
highly esteemed In bronze articles for its 
effect In bringing out the beauty of the 
contours. 

Chrysochall^ or Gold Copper.^1 . — 
Chrysochalk is similar in composition to 
Mannheim gold. 

I. IL 

Copper 90.5 58.66 

Zinc 7.9 40,22 

Lead 1,6 1.99 

In color it resembles gold, but quickly 
loses its beauty if exposed to the alTv on 
account of the oxidation of the^ c^ 

It can, however, be kept bi^^ for a long 
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time by a coating of colorless varnish, 
which excludes the air and prevents oxi- 
dation. Chrysochalk is used for most of 
the ordinary imitations of gold. Cheap 
watch chains and Jewelry are manufac- 
tured from it, and it is widely used by 
the manufacturers of imitation-bronze or- 
naments. 

2. — ^Another mixture called chrysochalk, 
also distinguished by a beautiful gold 
color, is composed of copper, 95 parts ; 
tin, 5 parts. 

Copper and Antimony, Process for Pro- 
ducing GoUUike Alloy from . — This inven- 
tion, patented in Germany, covers a me- 
tallic alloy, to take the place of gold, 
which, even if exposed for some time to 
the action of ammoniacal and acid va- 
pors, does not oxidize or lose its gold 
color. It can be rolled and worked like 
gold, and has the appearance of genuine 
gold without containing the slightest ad- 
mixture of that metal, besides being much 
cheaper than other precious and semi- 
precious metals as well as the compounds 
and alloys used as substitutes for precious 
metals. The alloy consists of copper and 
antimony in the approximate ratio of 100 
to 6 , and is produced by adding to molten 
copper, as soon as it has reached a cer- 
tain degree of heat, the said percentage 
of antimony. When the antimony has 
likewise melted and entered into Intimate 
union with the copper, some charcoal 
ashes, magnesium and lime spar are added 
to the mass when the latter is still in 
the crucible. Although the action of this 
material admixture of flux is not entirely 
explained, the alloy loses thereby a cer- 
tain porosity otherwise present, and an 
exceedingly great density of the cast metal 
is obtained. Same can now be rolled, 
wrought, hammered, and soldered like 
gold, and when polished has the appear- 
ance of genuine gold, while being consid- 
erably flrmer than the latter. 

FactUious O 0 W.—I.— Copper, 16 parte; 
platinum, 7 parte ; zinc, 1 part ; fused to- 
gether. This alloy resembles in color gold 
of 16 carats fine, or two-thirds, and will 
resist the action of nitric acid, unless very 
concentrated and boiling. 

2,— The alloy has about the color of 9- 
carat gold ; Silver, 2.48% ; platinum. 
32.02% ; copper (by difference)., 65.50%. 
strong, boiling nitric acid has apparen^ 
no action on it, even when left in the acid 
for some time, 

JawdfV* Common.-— l.-^Reflned copper, 
3 parts I old Bristol bronae, 1 part ; tin, 
25 parte for every 100 parts of copper. 
jLha Un being repteced by a compound of 
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lead and antimony when a flne polish is 
needed. 

2 . — The following forms a fusible, mal- 
leable metal, easily worked by a silver- 
smith, resisting oxidation, and capable of 
being soldered ; Copper, 720 parts ; nickel, 
125 parts ; bismuth, 10 parts ; zinc, 90 
parts ; soft iron, 20 parts ; tin, 20 parte. 

3. — Sauvage has Introduced the follow- 
ing alloy : Copper, 58 parts ; zinc, 27 
parts ; nickel, 12 parts ; tin, 2 parte ; 
alumina, 0.5 part ; bismuth, 0.5 part. The 
ingredients are fused separately, mixed, 
and the whole is run down Into a homo- 
geneous mass, which is silvery, sonorous, 
malleable, ductile, tenacious, polishes well, 
and does not tarnish. 

4 . — ^As a silvery-looklng alloy, Parkei 
recommends : Copper, 70 parts ; manga- 
nese, 30 parts ; zinc, 20 to 36 parts. Or, 
if not needing to be subjected to high tem- 
perature : Copper, 49 parte ; manganese, 
21 parts ; iron, 5 to 10 parts ; zinc, 5 to 
10 parts. The solder used for it contains : 
Copper, 7 parts ; manganese, 3 parts ; sil- 
ver, 1 to 2 parts. 

5 . — Cheap 4-carat gold. Copper, 9 
parts ; gold, 2 parts ; silver, 1 part. 

Leaf Brass. — 1. — ^This alloy is also 
called Dutch gold, or imitation gold leaf. 
It is made of copper, 77.75 to 84.5 parts ; 
zinc, 16.5 to 22.25 parts. Its color is 
pale or bright yellow or greenish, accord- 
ing to the proportions of the metals. It 
has an Unusual degree of ductility. 

2. — Deep gold. Pure gold Pale gold. 

Copper... 84.6 78 76 

Zinc 15.5 22 14 

Deep gold. Deep gold. Gold. 
Copper... 91 86 83 

Zinc 9 14 17 

(Reddish) (Dark (Bright 
yellow) yellow) 

Mannheim Gold or Similor. — ^Mannheim 
gold is composed of copper, zinc and tin, 
in proportions about as follows : 


I. 11. III. IV. 

Copper 83.7 89.8 88.9 75 

Zinc 9.3 9,9 10.3 25 

Tin 7.0 0.6 0,8^ 


It has a flne yellow color, and was for- 
merly much used in making buttons and 
pressed articles resembling gold. Later 
alloys, however, surpass it in color, and 
it has fallen somewhat into disuse. One 
variety of Mannheim gold, so called, con- 
tains 1.40 parte of brass (composition, 
3 CUg 1 Zn) to 10 parts of co|«>^ and 
0.1 part of zinc. 

Mock Gold.-— 1.— Copper, 16 parts; 
platinum, 7 parts ; zinc, 1 part. 
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2. — Copper, 100 parts; tin, 17 parts; 
magnesia, 6 parts ; sal ammoniac, 3.6 
parts; quicklime, 1.8 parts; bitartrate of 
potash, 9 parts. The copper is melted 
first, and the magnesia, ammonia, lime 
and potash are successively added, in 
small quantities; finally the tin is intro- 
duced in fragments, and the whole fused 
for 35 minutes. 

Mosaic Gold, Chrysorin, Hamilton's 
Metal, — ^The above names are applied to 
an alloy composed, with slight deviations, 
of 100 parts of copper and 50 to 55 parts 
of zinc. It has a very beautiful color, 
closely resembling that of gold, and is 
distinguished by a very fine grain, which 
makes it especially suitable for the manu- 
facture of castings which are afterward 
to be gilded. The best method of obtain- 
ing a thoroughly homogeneous mixture of 
the two metals is to first put into the cru- 
cible one-half of the zinc to be used, place 
the copper upon it, and fuse the mixture 
under a cover of borax at as low a tem- 
perature as possible. Have ready the oth- 
er half of the zinc, cut into small pieces, 
and heated almost to melting, and when 
the contents of the crucible are liquid 
throw it in, a small portion at a time, 
stirring constantly to effect as intimate 
a mixture of the metals as possible. 

Orcide or Oroide, French Gold . — ^The 
so-called French gold, when polished, so 
closely resembles genuine gold in color 
that it can scarcely be distinguished from 
it. Besides its beautiful color it has the 
valuable properties of being very ductile 
and tenacious, so that it can easily be 
stamped into any desired shape ; it also 
takes a high polish. It is frequently used 
for the manufacture of spoons, forks, etc., 
but is unsuitable for this purpose on ac- 
count of the large amount of copper con- 
tained In it, rendering it injurious to 
health. The directions for preparing this 
alloy vary greatly. The products of some 
Paris factories show the following com- 
position : 


I. II. III. 

Copper 90 80.5 86.21 

Zinc 10 14.5 31.52 

Tin 0.48 

Iron 0.24 


A special receipt for oreide is the fol- 
lowing: Melt 100 parts of . copper, and 
add, with constant stirring, 6 parts of 
n^gnesia, 3.6 parts of sal ammoniac, 1.8 
parts of lime and 9 parts of cruda tartar. 
Btir again thoroughly, and add 17 parts 
of granulated zinc, and after mixing it 
with the copper by vigorous stirring, Keep 
the alicsy Uquid for one hour. Then care- 
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fully remove the cover of froth and pour 
off the alloy. 

Ormolu, Or Moulu» — ^The French name 
for this alloy is obviously Incorrect, inas- 
much as it is not cast gold, but really a 
gold-colored bronze, related in its com- 
position to that variety known as statu- 
ary bronze. It serves manifold purposes 
in industrial art, being used for statu- 
ettes and articles of ornament, as well as 
for candlesticks, inkstands, etc. An in- 
teresting application of it is in the manu- 
facture of articles to be enameled. The 
enamel {» placed in shallow cavities chis- 
eled in the surface of the bronze, and 
melted by heating the latter. The edges 
of the cavities separate the different col- 
ors of the melted glass, and the articles, 
after heating, appear coated with the 
closely adhering enamel. This work is 
known by the French name of ** email 
cloissonne,*^ Cloisonne articles were first 
Introduced into European countries from 
China, but at the present day the Euro- 
pean work as far surpasses the Chinese as 
in the case of porcelain. 

Real ormolu is In Itself of a pure golden 
yellow color, and therefore requires but 
little gold for gilding. It is composed of 
copper, 58.3 parts ; tin, 16.7 parts ; zinc, 
25.3 parts ; and is used for the finest 
bronze articles of luxury. 

Pinchbeck. — 1. — Pinchbeck was first 
manufactured in England. Its dark gold 
color is the best imitation of gold alloyed 
with copper. Being very ductile, it can 
easily be rolled out into thin plates, which 
can be given any desired shape by stamp- 
ing. It does not readily oxidize, and thus 
fulfils all the requirements for making 
cheap Jewelry, which is its principal use. 
It is composed of copper and zinc, or 
copper, zinc and brass, in the proportions 
given : 



I. 

II. 

Copper 

88.8 

93.6 

Zinc 

11.2 

6.4 

or 



Copper 


1.28 

Zinc 



0.7 

Brass 

1.0 

0.7 


2. — Copper, 5 lb. ; zinc, 1 lb. 

Platinor, — ^This is a name given to cer- 
tain alloys containing platinum of a 
golden yellow color, and consisting of 
platinum, copper, silver, zinc and nickel. 
An alloy of the color of gold, and said 
to be quite constant in air, IS pm>ared 
as follows : Melt 10 parts of idlver with 
45 parts of cc^pper, then a^ 18 pasts of 
press and 9 parts ci nkMt. The tem- 
perature must then be raStoed to hlgti- 
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est pitch and 18 parts of platinum black 
added. 

Platinum and Copper. — 1. — Golden-Yel- 
low Alloys of , — ^Alloys whose composition 
is such that they resemble pure gold in 
color are well suited to the manufacture 
of Jewelry and other ornamental articles. 
They can be prepari^ for about twice 
the cost of silver, and are not only much 
cheaper than gold, and equally beautiful 
in color, but considerably more durable. 
The composition of these alloys of plati- 
num and copper, employed in making Jew- 
elry, varies exceedingly. A few of the 
compositions are here given : 


I. II. III. IV. 

Platinum 2 20 7 3 

Copper 5 16 13 

Zinc • 1 

Silver 1 20 

Brass 2 240 

Nickel 1 120 


The alloy numbered IV, called Cooper’s 
gold, is most excellent for manufacturing 
Jewelry, since its color cannot be distin- 
guished from that of 18-carat gold, even 
by close comparison. It can be drawn 
out without difficulty to the finest wire, 
and rolled into very thin sheets. 

2. — Other alloys of the same nature are 
composed as follows : 


I. II. III. IV. 

Platinum 15 16 7 6 

Copper 10 7 16 23 

Zinc 1 1 1 


The successful preparation of these al- 
loys depends upon one condition, namely, 
that the metals shall be entirely free 
from iron. If this is not the case, the 
alloys will Indeed show the requisite color, 
but will be too hard, and so brittle that 
they cannot be drawn out into thin sheet 
or fine wire. It has been found by ac- 
curate experiment that a very small per- 
centage of iron is sufficient to lessen the 
ductility considerably; an 8-1000 part of 
the weight of the alloy will make it no- 
ticeably brittle. The metals used in pre- 
paring the alloy must, therefore, be test- 
ed beforehand for the presence of iron, 
and any which contain the slightest trace 
of it excluded. 

Prince's Metal . — ^A name given to vari- 
ous yellow alloys, varying from 60 to 75% 
of copper and 40 to 25% of zinc. 

Tombctc. — 1.-— An alloy consisting of 
coppctt 16 lb. ; tin, 1 lb. ; zinc, 1 lb. Red 
totimc Is competed of copper, 10 lb. ; 
zinc, 1 lb. 

2;*4<:!opper, 16 lb. ; tin, 1 Ib. ; zinc, 1 
lb, / . 
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Toumay's Metal. — ^This alloy is char- 
acterized by great ductility, and Is much 
used on this account by the Paris manu- 
facturers of bronze articles, and for the 
manufacture of imitation Jewelry from 
thin sheets, for pressed buttons, etc. It 
is composed of copper, 82.54 parts ; zinc, 
17.46 parts. 

Unalterable Alloy iJacobi). — Copper, 
70 to 73%; tin, 2 to 11%; lead, 15 to 
20%; zinc, 0.5 to 1%. This alloy pos- 
sesses a yellowish red tint, and may be 
used for objects of art, imitation Jewelry, 
etc. When treated with sulphides, chlo- 
ride of antimony, chloride of arsenic, etc., 
this alloy becomes coated with a black 
patina, capable of being polished. 

IRON 

Ferro-manganese is a variety of metal 
specially manufactured in a blast furnace 
from ores rich in oxide of manganese, and 
is very extensively used in the manufac- 
ture of mild steel. When the pig iron 
contains less than about 20% manganese 
its fracture shows large crystalline cleav- 
‘ age planes, and it is then termed spie- 
geleisen. The variety known as ferro- 
manganese is a hard, crystalline body, but 
the fractured surface does not present the 
large cleavage planes so characteristic of 
spiegeleisen. It contains from 20 to 85% 
of manganese. 

Glass MoldSt Alloy for Casting. — Iron, 
100 parts ; nickel, 15 parts. 

Sideraphite. — ^Iron, 63 parts; nickel, 23 
parts ; tungsten, 4 parts ; aluminum, 5 
parts ; copper, 5 parts. 

LEAD 

Bullet Metal. — ^Lead, 98 parts; arsenic, 
2 parts. For round shot, the fused metal 
is dropped from a high elevation in a 
shot tower into a basin of water; or 
thrown down a stack of limited height, 
in which a strong draught of air is pro- 
duced by a blower. 

Colin. — The lining of tea chests is called 
calin. It is composed of lead, 50 to 60 
parts; tin, 8 parts; copper, % part; and 
a small percentage of zinc. 

Leading, Hot Alloys for. — ^Tin, 3 parts ; 
lead, 17 parts. 

Magnolia Metal, — ^Lead, 840 parts ; an- 
timony, 7% parts; tin, 2H parts; bis- 
muth, % part ; aluminum, H part;. graph- 
ite, H part 

Patent .Sheathing for .Ships,r^iBamn 
Wetterstedt) — ^Thls cemsists of lead with 
from 2 to 8% of antimony. Ustiid^ about 
3% is used. 
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1. — Shot Metal. — Lead, 1,000 parts ; ar- 
senic, 3 parts. 

2. — ^Lead, 97 parts; arsenic, 3 parts. 

MANGANESE 

Manganese Bronze . — This is a new com- 
bination Introduced by Mr. P. M. Par- 
sons. Copper and iron unite at high tem- 
peratures in various proportions, forming 
alloys of great hardness, and when the 
iron is present in certain proportions the 
tenacity and elasticity of the copper are 
increased. The same remarks apply to 
brass and bronze. It should be stated, 
however, that the above properties are ac- 
quired at the expense of ductility and 
toughness. 

The use of ferro-manganese in making 
manganese bronze is objectionable, owing 
to the iron Introduced, but this objection 
can be avoided by the adoption of a rich 
alloy of copper and manganese, now ob- 
tainable commercially, by the use of which 
a very pure series of manganese bronze 
can readily be produced. One of the best 
of these, suitable for gun wheels, pro- 
pellers and mining machinery, had the 
following composition : Copper, 53% ; * 
zinc, 42% ; manganese, 3.75% ; aluminum, 
1.25%. The absence of iron permits the 
use of the large proportion of zinc with- 
out risk of rendering the metal brittle. 
The addition of the aluminum is neces- 
sary with the above alloy, as otherwise 
it is difficult to obtain sound castings. 

Cupro-Manganese . — Copper and manga- 
nese unite in various proportions, form- 
ing alloys which may be red, like copper, 
or silvery-white in color, depending upon 
the amount of manganese present. They 
possess considerable hardness and tenac- 
ity, some are very ductile, and more fus- 
ible than ordinary bronze. They are dis- 
tinguished by the property of soundness | 
when cast into molds, the castings being i 
free from blowholes. The great difficulty 
in producing alloys containing much man- 
ganese is owing to the great affinity that 
this metal has for oxygen, and the high 
temperature required for the reduction 
of the manganese from its oxides, which 
are used as a source of the metal. This 
renders the production of homogeneous 
alloys with a required amount of man- 
ganese very difficult. 

Pure oxide of manganese is not found 
in nature, at any rate only in rare cases. 
The most frequently occurring ore is 
pyrolusite, generally containing oxides of 
6&er metals, which are reduced along 
the manganese, and enter iiito the 
obmposdUlon of the alloy. Pyrolusite Is 
used for the manufacture of chlo^iue gas, 
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and the by-product can be used to obtain 
oxide of manganese in a comparattvely 
pure form, and this is employed for the 
production of cupro-manganese, by reduc- 
ing it in contact with copper. The cop- 
per is finely granulated, mixed with char- 
coal and dry oxide of manganese, in al- 
ternate layers, in a plumbago crucible, 
and the whole covered with a thick layer 
of charcoal powder. A lid is then placed 
on to prevent admission of air, the cru- 
cible put into a wind furnace, and ex- 
posed to the highest temperature of the 
same for some hours. The oxide is gradu- 
ally reduced to the metallic state, and al- 
loys with the copper, forming cupro-man- 
ganese, which settles to the bottom of the 
crucible. When the operation is com- 
pleted the pot is removed from the fur- 
nace and the contents vigorously stirred 
with an iron rod to thoroughly incorpo- 
rate the ingredients and produce a homo- 
geneous alloy. The metal thus obtained 
is silver-white in color, resembling Ger- 
man silver. 

Cupro-manganese is considerably, altered 
in composition by repeated remelting, the 
manganese being so readily oxidized ; and 
as metallic manganese is not a commer- 
cial article, the metal cannot be added 
to make up the loss in the same way as 
zinc is added to brass. Moreover, the 
crucible is strongly attacked by oxide of 
manganese, which has a strong affinity 
for silica, forming a liquid slag. Alloys 
containing from 15 to 30% of manganese 
have a white color, are hard, very tough, 
and can be forged and rolled. 

In making alloys of brass, bronze, or 
German silver, containing manganese, the 
cupro-manganese must be rapidly melted 
under charcoal and added to the alloy, 
then the whole well mixed, and poured as 
soon as possible. Varieties of cupro-man- 
ganese which are especially valuable for 


technical purposes 

are given below: 



I. 

II. 

III. 

IV. 

Copper 

. .. 75 

60 

65 

60 

Manganese 

. .. 25 

25 

20 

20 

Zinc 


15 

5 

. . 

Tin 




10 

Nickel 



io 

10 


Manganese Alloys. — Cupro-manganese, 
6 parts ; lead, 9 parts; tin, 48 parts; zinc, 
9 parts. Tin, 32 parts; zinc, 7 parts; 
lead, 7 parts; cupro-manganese, 2 pmits. 

Cttpro-ferro-Manganese. — Mr. Parsons 
prepares this alloy by mixing a certain 
proportion of femo-manganeae (an idloy 
of iron and manganese) with cow^afr and 
the product Is afterward made Into alldis 
similar to bronze, brass and other eopp^ 
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alloys. The ferro-manganese and the cop- 
per are melted In separate crucibles, and 
the ferro alloy added to the copper. The 
effect of this combination is similar to 
that produced by the addition of ferro- 
manganese to the decarburized iron in the 
Bessemer converter. The manganese and 
iron in the metallic state, having a great 
affinity for oxygen, cleanse the copper of 
any oxides it may contain, by combining 
with the oxygen, and rising to the sur- 
face, in the form of slag, and thus render 
the metal dense and homogeneous. A por- 
tion of the iron and manganese is util- 
ized in this manner and the remainder 
becomes permanently combined with the 
copper, and plays an important part in 
improving and modifying the quality of 
the bronze and brass alloys, afterward 
prepared from the copper thus treated. 
The effect is greatly to increase their 
strength, hardness and toughness, the de- 
grees of all of which can be modified at 
will, according to the quantity of ferro- 
manganese used and the proportions of 
iron and manganese it contains. An alloy 
of 40 parts of copper and 60 parts of 
ferro-manganese, with a suitable quantity 
of some appropriate flux, produces a metal 
of such tenacity that it surpasses the best 
steel armor plates. The melted mixture 
is cast in blocks, and is perfectly malle- 
able, To obtain a white metal that can 
be rolled out in sheets, the above alloy 
is melted again, and 20 or 25% of zinc 
or white metal added, which imparts to 
it the desired quality. A plate of the 
first named alloy, 2 in. thick, was found, 
by experiment, to offer more resistance 
to a cannon ball than a steel armor plate 
of the same thickness. This flew kind of 
white bronze” is not to be confounded 
with the alloy used under the same name 
for gravestones and monuments, and 
which consists principally of zinc. 

Experiments have been made In Paris 
with a new alloy having a white color, 
yet containing no nickel. It is said to be 
very strong and melleable. It is made 
of copper and ferro-manganese, the pro- 
portions being varied according to the 
purpose for which the alloy Is to be em- 
ployed. 

I^angcnese German Silver. — ^1. — ** Man- 
ganese German silver” was made from 
copper, 70 parts ; manganese, 15 parts ; 
zinc, 16 parts. 'But as this alloy proved 
rather brittle in the , rollers, the propor- 
tions were altered to copper, 80 parts ; 
mkiiganese, 16 parts ; zinc, 6 parts ; when 
a beautiful wMte and ductile inetal was 
obtained, which would take a high polish. 

excellent substitute for German 
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silver can be obtained, having the follow- 
ing composition : Copper, 67.25% ; man- 
ganese, 18.50% ; zinc, 13% ; aluminum, 
1.25%. The metal thus produced Is said 
to be as strong as German silver, and 
makes better castings, while it %s less 
liable to corrosion. Its electrical resist- 
ance is four times as great as that of the 
older alloy. 

Manganese Steel. — Copper, 80% ; man- 
ganese, 15% ; zinc, 5%. 

Manganese and Tin. — Manganese and 
tin combine as readily as manganese and 
copper. Tin, however, shows, as in or- 
dinary bronzes, a tendency to separate 
itself in the middle of thick castings from 
the other alloys, because it remains long- 
est in a fluid condition, and under the 
process of solidification it seems to get 
squeezed out of those parts of a casting 
which retain the heat longest. 

Manganese-Tin Bronze. — ^An important 
series of experiments made at Isabelle- 
Hutte have shown that the strongest 
“manganese-tin bronze” is obtained by al- 
loying 85% of copper with 6% of tin, 6% 
of zinc and 5% of manganese copper, so 
that the cooled product retains something 
above 1% of manganese. The best mode 
of procedure is first to melt the copper 
in a crucible, then to add, successively, 
tin and zinc, but manganese copper only 
at the last moment, when the metals are 
well stirred up with a rod made from 
gas-retort graphite ; a reaction upon the 
oxides of the metallic bath is clearly no- 
ticed, as it begins to boil and emit sparks 
after the addition of manganese, of which 
a portion is carried into the slag. 

“ Manganese Tin and Zinc Bronzes** are 
obtained by adding to an alloy of copper, 
tin and zinc, a certain quantity of “man- 
ganese copper,” viz. : the combination of 
70 parts of copper with 30 parts of man- 
ganese, as above described, by which an 
increase of at least 9% of strength is 
obtained over the ordinary alloy. HiJs 
seems to be greatly due, as in the case 
of the refined, tough copper, to a chemi- 
cal action of the manganese; for all or- 
dinary bronzes contain more or less of 
copper and tin oxides, which are reduced 
to metal by the action of the manganese. 
An addition of manganese seems, how- 
ever, to have also physically a strengthen- 
ing effect, and an addition of 3 to 6% 
of manganese copper has been expeiimen- 
tally found to suit the purpose best 

PUtTINUM 

Platinum Bronze.-r-Several alloys of 
platinum, of a comparatively inexpensive 
nature, have been manufactured un^ the 
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above name* and it has been claimed for 
them that they are indlflPerent to the ac- 
tion of air and water. They admit of a 
high polish, and retaim their luster for a 
long time. The following are some of 
their tompositions and uses : For table 
utensils, nickel, 90% ; platinum, 0.9% ; 
tin, 9%. For bells, nickel, 81.5%; plati- 
num, 0.8% ; tin, 16% ; silver, 1.7%. For 
articles of luxury, nickel, 86.5%; plati- 
num, 0.5% ; tin, 13%. For tubes for tele- 
scopes, etc., nickel, 71%; platinum, 
14.5%; tin, 14.5%. For ornaments, nickel, 
31.6%; platinum, 3.2%; brass, 65.2%. 

Cooper* s Pen Metal . — This alloy is es- 
pecially well adapted to the manufacture 
of pens, on account of its great hardness, 
elasticity, and power of resistance to at- 
mospheric influences, and would certainly 
have superseded steel if it were possible 
to produce it more cheaply than is the 
case. The compositions most frequently 
used for pen metal are copper, 1 part; 
platinum, 4 parts; silver,, 3 parts; or, 
copper, 12 parts ; platinum, 50 parts ; sil- 
ver, 36 parts. Pens have been manufac- 
tured consisting of several sections, each 
of a different alloy, suited to the special 
purpose of the part. Thus, for instance, 
the sides of the pen are made of the 
elastic composition just described; the 
upper part is of an alloy of silver and 
platinum, and the point is made either 
of tiny cut rubies, or of an extremely 
hard alloy of osmium and iridium, Joined 
to the body of the pen by melting in the 
flame of the oxyhydrogen, blowpipe. The 
price of such pens, made of expensive 
materials, and at the cost of great labor, 
is, of course, exceedingly high, but their 
excellent qualities repay the extra ex- 
pense. They are not in the least affected 
by any kind of ink, are most durable, 
and can be used constantly for years with- 
out showing any signs of wear. The great 
hardness and resistance to the atmos- 
phere of Cooper's alloys make them very 
suitable for manufacturing mathematical 
instruments where great precision is re- 
quired. It can scarcely be calculated how 
long a chronometer, for instance, whose 
wheels are constructed of this alloy, will 
run before showing any irregularity due 
to wear. In the construction of such In- 
struments the price of the material is 
not to be taken into account, since the 
cost of the labor in their manufacture so 
far exceeds this. 

Gold AUoys, Platinum aruL-^t , — ^Small 
quantities of platinum change the charac- 
teristics of gdid in a considerable d^;ree. 
With a very small percentage the ciolor 
is noticeably lighter than that of pure 

( loe 


(Platinum Alloys) 


gold, and the alloys are extremely elas- 
tic ; alloys containing more than 20% of 
platinum, however, almost entirely lose 
their elasticity. The melting point of the 
platinum-gold alloy is very high, and al- 
loys containing 70% of platinum can be 
fused only in the flame of oxyhydrogen 
gas, like platinum itself. Alloys with a 
smaller percentage of platinum can be pre- 
pared in furnaces, but require the strong- 
est white heat. In order to avoid the 
chance of an Imperfect alloy from too low 
a temperature, it is always safer to fuse 
them with the oxyhydrogen flame. The 
alloys of platinum and gold have a some- 
what limited application ; those which con- 
tain from 5 to 10% of platinum are used 
for sheet and wire in the manufacture of 
artiflcial teeth. 

2. — For Dental Purposes. 

I. II. III. 

Platinum 6 14 10 

Gold 2 4 6 

Silver 1 6 

Palladium . . 8 

3. — Mirrors. — Alloy of gold and plati- 
num for coating. A solution of 500 
grams of spongy platinum in 100 c. c. of 
a mixture of equal parts of hydrochloric 
and nitric acids is evaporated to dryness, 
and the dry residue, after powdering, di- 
gested with 2,000 grams of lavender es- 

I sence, 100 grams of turpentine, and 25 
grams of sulphurated turpentine rosins. 
The gold, 30 grams, is transformed into 
chloride, and this is dissolved in 1,000 
c. c. of a mixture , of equal parts of ether 
and water. The mixture is well shaken, 
and ethereal solution added to the plati- 
num and left to evaporate spontaneously. 
The mixture receives afterward a charge 
of 60 grams of lithargfe and a like quan- 
tity of lead borate, and 100 grams of 
lavender oil are added to it, when it will 
be ready for coating the mirror, which 
has to be exposed to red heat until the 
composition is burnt in. 

Iridio-Platinum . — Platinum is capable 
of being united to most other metals, the 
alloys being, as a rule, more fusible than 
platinum itself. It occurs in nature in 
combination with a rare metal called 
iridium^ vdth which it is often alloyed; 
the resulting metal is called MdUppUttir 
nunit and though still malleable, is harth 
er than platinum, and unattacked a<iUa 
regia; it is also mueh less readily foslbte 
than platlniim Itsdf. Silver is haidetied, 
but rendered brittle, being alloyed 
very small quantities of platinuni 
Piatimm and to 

Lampadius, eqtMl parts of nlwl and plav 
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Inum unite to form a pale yellowish-white 
alloy, perfectly malleable, susceptible of 
a high polish, equal to copper in fusibility 
and to nickel in magnetic power. 

Platinum and Silver , — An addition of 
platinum to silver makes it harder, but 
also more brittle, and changes the white 
color to gray ; an alloy which contains 
only a very small percentage of platinum 
is noticeably darker in color than pure 
silver. Such alloys are prepared under 
the name of **platine au titre'\ containing 
between 17 and 35% of platinum. They 
are almost exclusively employed for dental 
purposes. 

Watch Manufacturers^ Alloys for . — 
Some very tenacious and hard alloys for 
making the parts of watches which are 
not sensitive to magnetism are as fol- 
lows : 

Platl- I. II. III. IV. V. VI. VII. 
num. . 62.75 62.75 62.75 54.32 0.5 0.5 
Copper 18.00 16.20 16.20 16.00 18.5 18.5 25.0 
Nickel. 18.00 18.00 16.50 24.70 ... 2.0 1.0 


Cad- 
mium. 1.25 1.25 1.25 1.25 

Cobalt 1.50 1.96 

Tung- 
sten 1.80 1.80 1.77 

P a 1 1 a- 

dium 72.0 72.0 70.0 

Silver 6.5 7.0 4.0 

R h o - 

dium 1.0 

Gold 1.5 


SILVER 

Silver and Aluminum. — 1. — Alloys of 
these metals were made some years ago, 
and it was thought that valuable metals 
of a white color, and unaffected by the at- 
mosphere, would be obtained, which would 
make them superior to ordinary silver- 
copper alloys ; but these great expecta- 
tions have not as yet been realized. Alum- 
inum hardens silver, and the alloys admit 
of a high polish. 

2. — ^Tiers-Argent. — ^This alloy Is chiefly 
prepared in Paris, and used for the man- 
ufacture of various utensils. As indi- 
cated by its name (one-third silver), it 
consists of 33.33 parts of silver and 66.66 
parts of aluminum. Its advantages over' 
silver consist in dts lower price and great- 
er hardness; it can also be stamped and 
en^aved more easily than the alloys of 
copper and silver. 

SWoer and AnUmony . — ^Alloys these 

metals may be obtained in all propor- 
tions by direct fusion. They are hard, 
brittle, and gray or white in color. The 
whiteness decreases with the proportion 
of antimony. The alloys are very fusible, 
and wholly decomposed by cupellatton or 
by fu^on wi^ stiver remahi* 
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Ing. Mr. R. Smith has prepared the fol- 
lowing alloys : 


I. II. III. 

Silver 72.65 77.98 84.16 

Antimony 27.35 22.02 16.84 


corresponding to the formulae 3Ag -f Sb, 
4Ag -f Sb, and 6Ag + Sb, respectively. 
The silver was melted first, under a layer 
of charcoal, and the antimony then added. 
No. 1 was hard, crystalline, and bluish 
white ; No. II was similar to No. I, but 
grayish white ; No. Ill was hard, granu- 
lar, and grayish white. The specific gra- 
vities of 48 silver-antimony alloys contain- 
ing 50% of silver and upward, have been 
determined by Cooke, of Harvard, who 
found that the densities were above the 
mean densities of the constituents, the 
maximum being reached in the alloy con- 
taining 26.6% of antimony. Cooke also 
found that the crystallization of the al- 
loys becomes marked as the same compo- 
sition is approached. 

Silver and Arsenic . — These metals are 
capable of uniting in several proportions, 
forming hard, gray, brittle, and readily 
fusible alloys. Gehlen produced an alloy 
containing 16% of arsenic, which is com- 
pact, brittle, steel-gray, and fine-grained. 
Berthier describes an alloy of 14.8% of 
arsenic as dull gray, brittle, and crystal 
ine; by burnishing, it acquires the luster 
and color of silver ; it is very fusible, and 
not decomposed on heating. Guettier de- 
scribes an alloy containing 14% of ar- 
senic, formerly used for table ware. Mr. 
R. Smith prepared a hard and brittle, 
though somewhat tough alloy, which be- 
came while and lustrous on burnishing. 
It contained 18.54% of arsenic, and cor- 
responded to the formula Ag^As. Silver- 
arsenic alloys may be prepared by direct 
fusion of the constituent metals, or by 
melting a mixture of silver, arsenious acid 
and black flux. Alloys containing small 
quantities of arsenic were formerly used 
in England in the manufacture of table 
ware. They are not, however, suitable for 
this purpose, on account of the poisonous 
character of the arsenic. They are com- 
posed usually of 49 parts of silver, 49 
parts of copper and 2 parts of arsenic. * 
Silver and Bismuth . — ^Alloys of these 
metals are hard, easily fusible, brittle, 
and lamellar in structure. The color of 
the 50% silver alloy is the same as that 
of bismuth. An alloy containing 33.33% 
of silver is said to be steel ^ray and to 
expand on solidification. Schneider states 
that when impure Idsmutl^ containing 
sulphur, arsenic, Iron nickel and silver, 
is fused, and poured upon a <K>ld plate, 
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the globules of metal which are thrown 
up during solidification of the mass con- 
tain at least 99.5% of bismuth, and of 
the heavy metals only silver is found in 
the bismuth. Even a very small quan- 
tity of bismuth renders silver ingots very 
brittle, and if dropped on the floor will 
break into several pieces. The metal is 
then very crystalline, each crystal Itself 
being ductile, while the mass of the Ingot 
Is very brittle. This brittleness is prob- 
ably due to the presence of a fusible 
eutectic which surrounds each of the crys- 
tals. 

Silver, Copper, Nickel and Zinc.— 
These alloys, from the metals contained 
in them, may be characterized as argen- 
tan or German silver witbi a percentage 
of silver. They have been used for mak- 
ing small coins, as in the older coins of 
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the factories of Huolz silver. We give 
below the composition of some of the al- 
loys as produced in the French factories : 


I. 11. III. 

Silver 33 40 20 - 

Copper 37-42 30-40 45-55 

Nickel 25-30 20-30 25-35 


4. — Sterling silver. Fine silver, 5' oz, 
11 dwt. ; fine copper, 9 dwt. 

5. — Equal to sterling-fine silver, 1 oz. ; 
fine copper, 1 dwt. 12 gr. 

6. — Copper, Silver and Cadmium. — 
Cadmium, added to silver alloys, gives 
great flexibility and ductility, without af- 
fecting the white color ; these properties 
are valuable in the manufacture of silver- 
plated ware and wire. The proportions 


3, — Silver and Copper Alloys. 
Name. 

0. Filigree silver 

1. Standard, Hall 

2. Standard, coin 

3. Silver alloy 

4. Silver alloy 

6. Silver alloy 

6. Silver alloy 

7. Silver allo^ 

8. Silver alloy 

9. Silver alloy 

10. Silver alloy 

11. Common silver 

12. Common silver . 

13. CTommon silver 



Silver 


oz. 

dwt. 

gr. 


Pure 


0 

19 

6 

0 

18 

12 

0 

18 

0 

0 

16 

0 

0 

15 

0 

0 

14 

0 

0 

13 

12 

0 

13 

0 

0 

12 

12 

0 

12 

0 

1 

0 

0 

1 

0 

0 

1 

0 

0 


Copper, 
oz. dwt. gr. 
0 0 0 

0 0 18 

0 1 12 

0 2 0 

0 4 0 

0 5 0 

0 6 0 

0 6 12 

0 7 0 

0 7 12 

0 8 0 

0 17 0 

0 16 0 

12 0 


Nickel, 
oz. dwt. gr. 
0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 13 0 

0 10 12 

0 15 0 


Spelter 
(Zinc), 
oz. dwt. gr. 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

1 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 3 12 

0 0 0 


Switzerland. Being quite hard, they have 
the advantage of wearing well, but soon 
lose their beautiful white color and take 
on a disagreeable shade of yellow, like 
poor brass. The silver contained in them 
can only be regained by a laborious proc- 
ess, which Is a great drawback to their 
use in coinage. 

1. — The composition of the Swiss frac- 
tional coins is as follows : 

20 10 5 

centimes, centimes, centimes. 


Silver 15 10 6 

Copper 50 65 60 

Nickel 25 25 25 

Zinc 10 10 10 


2.-^Argent-Huolz. — ^The articles which 
are inanufactured by the Paris firm of 
Ruolz^ under the name of Ruolz silver, or 
Argeht Francais^ resemble pure idlver per- 
fectly in ai^arance, but differ lh>m the 
latter i& greats hardness and a much 
lower price. According to the #ali^ of 
the bbjeeti various alloys are mployed in 


of the metals vary in these alloys. Some 
of the most important varieties are given 
below. 

I. II. III. IV. V. VI. VII. 

Silver 980 950 900 860 666 667 500 

Copper.. .. 15 15 18 20 25 50 60 

Cadmium . . 5 35 82 180 309 284 450 

In preparing these alloys, the great vol- 
atility of cadmium must be taken into 
account. It is customary to prepare first 
^e alloy of silver and copper, and add 
the cadmium, which, as in the case of 
the alloys of silver and sine, must be 
wrapped in paper. After putting It in, 
the mass is quiclOy stirred, and tihe alloy 
poured Immediately into the molda This 
is the surest way to prevent the volatiU- 
zation of the cadmium- 

7. ---C!hinese Sliver.-^pper, 58% ; 
zinc, 17.6%; nickel, 11.5% ; cobalt, 11%; 
silver, 2%. 

8. — <Gray Silver (Japanese Silvar)^ — 
An alloy Is prepated in w con^ 
sists of equal parts of dapper a^ Hthrerr 
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and which is given a beautiful gray color 
by boiling it in a solution of alum to 
which copper sulphate and verdigris are 
added. The so-called “ mokum,” also a 
Japanese alloy, is prepared by placing 
thin plates of gold, silver, copper, and the 
alloy ^ust described, over each other and 
stretching them under the hammer. The 
cross-sections of the thin plates obtained 
in this way show the colors of the dif- 
ferent metals, which gives them a peculiar 
striped appearance. Mokum is principally 
used for decorations upon gold and silver 
articles. 

9. — Mousset’s Silver Alloy. — Copper, 
59.06% ; silver, 27.56% ; zinc, 9.57% ; 
nickel, 3.42%. This alloy is yellowish, 
with a reddish tinge, but white on the 
fractui'ed surface. It ranks next after 
Argent-Ruolz, which also contains some- 
times certain quantities of zinc, and in 
this case may be classed together with 
the alloy just described. The following 
alloys can be rolled into sheet or drawn 
into wire : 


I. II. III. 

Silver 33.3 34 40.0 

Copper 41.8 42 44.6 

Nickel 8.6 8 4.6 

Zinc 16.3 16 10.8 


10. — Niello. This consists of silver, 9 
parts ; copper, 1 part ; lead, 1 part ; bis- 
muth, 1 part ; which are melted together, 
and saturated with sulphur. This mix- 
ture produces the gorgeous blue which has 
often been erroneously spoken of as steel 
blue. 

Silver and Iron . — These metals do not 
alloy well together. Messrs. Stoddard 
and Faraday made some experiments with 
silver in steel, and concluded tliat 1-300 
of silver corresponds to the best mixture. 
These alloys do not appear to present any 
practical interest. 

Silver and Lead . — Alloys of these met- 
als are of little Interest from a commer- 
cial point of view. The metals readily 
unite in all proportions. A very small 
amount of lead is sufficient to diminish 
the malleability and ductility of silver. 
Molten lead dissolves silver just as mer- 
cury does, and homogeneous mixtures are 
obtained only while the metals are liquid. 
Levol has investigated this subject, and 
his results are tabulated below : 

Varla- 

Silver per 1000 of alloy, tions 

Atomic A in the 

formula. Calculated. Found, ingot. 

I Ag„Pb ' 912.5 814.0 7.5 

11 AgJPb 862.0 863.0 14.5 

ill 839.1 840.5 23.5 
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Varla- 

Silver per 1000 of alloy, tions 
Atomic^- ^ in the 

formula. Calculated. Found, ingot. 


IV 

Ag^ 

Pb 

675.9 

676.5 

49.5 

V 

Aga 

Pb 

510.5 

516.6 

66.5 

VI 

Ag 

Pb 

342.8 

347.5 

Il.O 

VII 

Aga 

Pb., 

258.0 

262.0 

13.0 

VIII 

Ag 

Pba 

206.8 

206.0 

6.5 

3X 

Ag 

Pb. 

94.4 


19.5 

X 

Aga 

Pbi, 

05.0 

67.25 

7.5 

XI 

Ag 


49.4 

46.00 

2.5 

XII 

Ag 


10.3 

9.75 

.25 


1. Grayish white, but little malleable, 
and contracts during solidification. 

II. Grayish white, resembles platinum 
in color and grain, contracts during solid- 
ification, and changes rapidly in moist air. 

III. Grayish white ; contracts strongly 
during solidification ; heated in air, it as- 
sumes a beautiful violet-blue tint. 

IV. Alloy tolerably malleable, but has 
only feeble tenacity, and melts near cher- 
ry-red heat ; it is bluish gray in color, and 
quickly oxidizes in moist air. 

V. Is much more like lead than silver, 
soft, and tolerably malleable and ductile. 

The others require no special comments. 

Silver and Nickel. — Berthler described 
an alloy of these metals containing 13.5% 
nickel which was white, and capable of a 
high polish ; it rolled w^ell, and was very 
tough. There appears to be very little 
known concerning alloys of these two 
metals alone. 

Silver and Palladium Alloys. — Silver, 
1 part ; palladium, 8 to 10 parts. Used 
by dentists. 

Silver and Tin . — 1. — A very small 
quantity of tin renders silver brittle. Al- 
loys of tin and silver, according to Ouet- 
tier, are harsh, very hard, and brittle. 
An alloy of 80% tin is nearly as hard as 
bronze. An alloy of 52% tin is somewhat 
malleable. These alloys are very easily 
oxidized. They have a specific gravity 
less than the mean of the constituents. 
Tin may be removed from silver by fusion 
with bichloride of mercury (corrosive 
sublimate), leaving the silver pure. Den- 
tists use an alloy of 60 parts silver and 
40 parts tin, in admixture with mercury, 
for stopping teeth. 

2. — Dental Alloys. — (a) Tin, 91.63 
parts; silver, 3.82 parts; copper, 4.4 
parts, (b) Tin, 36.78 parts ; silver, 48.32 
parts; gold, 14.72 parts. 

Silver and Zinc. — Silver and zinc have 
great affinity for each other, and alloys of 
these two metals are, thereforct easily 
made. The required quantity of zinc, 
wrapped in papeo:*, is thrown into the 
melted and stiongly heated silv^, the 
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mass is thoroughly stirred with an Iron 
rod, and at once poured out Into molds. 
Alloys of silver and zinc can be obtained 
which are both ductile and flexible. An 
alloy consisting of 2 parts of zinc and 1 
part of silver closely resembles silver In 
color, and is quite ductile. With a larger 
proportion of zinc the alloys become brit- 
tle. In preparing the alloy, a somewhat 
larger quantity of zinc must be taken 
than the finished alloy is intended to con- 
tain, as a small amount always volatil- 
izes. Berthier prepared an alloy contain- 
ing 8()% of silver, which he states was 
rolled into very thin leaf ; It was rigid, 
elastic, very tenacious, and tough. Mr. 
G. H. Godfrey prepared the following al- 
loys by pouring molten zinc into molten 
silver : 


I. II. in. IV. 

Silver 8.16 22.47 49.72 67.58 

Zinc 91.84 77.53 50.28 32.42 


I. The surface was bluish gray. The 
metal was hard, easily frangible, and 
easily scratched with a knife. Its frac- 
ture was bluish gray, finely granular, and 
feebly lustrous. 

II. The surface was bluish gray. The 
metal was harder than No. 1, easily fran- 
gible, but less easily scratched. Its frac- 
ture was bluish gray, bright, and fibro- 
columnar. 

III. The surface was copper red after 
solidification. The metal was hard, brit- 
tle, and easily pulverized. The broken 
surface, when fractured cold, was white 
and very bright, and somewhat columnar. 

IV. The surface had a faint reddish- 
yellow tint. The metal was hard and 
easily frangible ; its fracture white and 
very bright, but it soon tarnished ; it was 
columnar in structure. 

An alloy of 2 parts by weight of zinc 
and 1 part of silver is said to be ductile, 
finely granular, and nearly as white as 
silver. 

Silver-zinc alloys have been proposed 
for coinage purposes. Plligot prepared 
alloys containing 5, 10 and 20 % of zinc, 
respectively. They were white, with a 
tinge of yellow. The coins were elastic 
and sonorous. These alloys are not so 
readily blackened by sulphuretted hydro- 
gen as silver-copper alloys. 

Silver Substitutes. — 1. — A writer gives 
the constituents of a hard alloy which 
has been found very useful for the slpac- 
ing levers of typewriters. The metal now 
generally used for this purpose by the 
various typewriter Companies is “alumi- 
num silver, “ or “ silver metal” The pro- 
portions are given as follows: Copper, 


(Silver ^ Substitutes) 


57% ; nickel, 20% ; zinc, 20% ; aluminum, 
3%. This alloy, when used on typewrit- 
ing machines, is nickel-plated, for the 
sake of the first appearance ; but so far 
as corrosion Is concerned, nickeling is un- 
necessary. In regard to its other^ quali- 
ties, they are of a character that rec- 
ommends the alloy for many purposes. It 
is stiff and strong and cannot be bent 
to any extent without breaking, especially 
if the percentage of aluminum is in- 
creased to 3.5% ; it casts free from pin- 
holes and blowholes. The liquid metal 
completely fills the mold, giving sharp, 
clean castings, true to pattern ; its cost 
is not grreater than brass ; its color is 
silver white, and Its hardness maj^es it 
susceptible of a high polish. 

2. — Iron, 65 parts : tungsten, 4 parts ; 
melted together and granulated. Also 
nickel, 23 parts ; aluminum, 5 parts ; cop- 
per, 5 parts ; in a separate crucible, to 
which is added a piece of sodium, in 
order to prevent oxidation. The two 
granulated alloys are then melted togeth- 
er. Both alloys resist the action of sul- 
phuretted hydrogen. 

3. — Copper, 71 oz. ; zinc, 7 oz. ; nickel. 
16 H oz. ; Iron, 114 oz. ; cobalt (oxide), 
1% oz. ; tin, 2% oz. First fuse the zinc 
with 12 parts of the copper ; then fuse 
the nickel with its own weight of the 
zinc alloy in a good black-lead crucible, 
and the iron, the remainder of the cop- 
per, and the oxide of cobalt mixed with 
charcoal. Cover the mass with charcoal, 
lute, and expose to a high heat. When 
properly fused, allow the heat to subside, 
and add the remainder of the copper-zinc 
alloy when the temi>erature is just suffi- 
cient to fuse it Remove the crucible 
from the fire, and stir its contents well 
with a hazel stick. Wrap the tin in sev- 
eral thicknesses of dry paper, drop it into 
the alloy, stir for a moment, and run 
into the molds. When cold it is ready to 
be wrought like silver, which it resem- 
bles in every respect. The zinc Is nearly 
all volatilized during the process of fusion. 

4. Aluminum Silver. — ^The following 
alloy takes a high silver polish, and ex- 
hibits a beautiful silver color: Copper, 
70 parts: nickel, 23 parts; aluminum, 7 
parts. 

5. Sterlln. — ^A white metal resembling 
silver has found its way on the market 
under the name of sterlln, which has been 
found to contain 68.52% of capper, 
12.84% of zinc, 17.68% of nickel, 0.76% 
of iron, and trades of leadf Silver imd 
manganese were Kbsent kil^ganese is 
very useful for intirodiicing Into 
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alloys. If, says Sperry, an alloy con- 
sisting of 4 parts of iron and 1 part of 
manganese is smelted together with cop- 
per and nickel, the iron combines homo- 


(Tin Alloys) 


geneously with the latter, and an alloy 
free from hard lumps is formed, while the 
manganese disappears entirely after from 
one to four meltings. 


a— Table of White Alloys 


* 

Silver. Nickel. Brass. 

Zinc. 

Tin. 

Cop- 

Lead. per. 

Anti- 

mony. 

Bis- 

muth. 

Description. 


dwts. 

lb. 

dwts. 

lb. 

lb. lb. 

lb. 

lb. 

Nickel, or German silver 


3.0 


16.0 


1.0 



White copper of China 


15.0 


13.0 


1.0 



Queen's metal 




lb. 

9.0 

2.0 

1.0 

2.0 

Britannia metal 



1.0 

49.0 

1.0 

3.5 


White button metal ... 



16.0 

2.0 

1.0 




Solder for bell metal . . . 



2.0 


1.5 

1.0 



Solder for brass 



1.0 


0.6 

0.15 



Solder for tin 





1.0 

0.5 



Solder for silver 

1.0 


0.5 






Solder for silver 

1.0 


0.3 






Solder for silver 

4.0 





1.0 



Solder for Mokume . 

1.0 


0.15 






French coin 

835.0 





. . ! 165.0 



M. Piligot’s coin alloy. . . 

950.0 



50.0 





M. Piligot’s coin alloy. . 

900.0 



100.0 





M, Piligot’s coin alloy. . 

800.0 



200.0 





M. Piligot’s coin alloy. . 

900.0 



50.0 


50.0 



M. Piligot’s coin alloy. . 

800.0 



100.0 


100.0 



M. Piligot’s coin alloy. . . 

835.0 



72.0 


93.0 



Uin shi bu ichi 

100.0 





... 30 to 50 




TIN 


.Algiers Metal, 

This alloy cannot properly be classed 
with bell metal, as its composition is en- 
tirely different. It is made of copper, 5 
l)arts ; tin, 94.5 parts ; antimony, 0.5 
part. The antimony is probably used 
only to give greater hardness. Algiers 
metal is nearly pure white in color, and 
takes a fine polish. 


Argentin. 

Tin, 85.5% ; antimony, 14.5% ; suit- 
able for spoons and forks. 


Ashberry Metal. 


Among alloys which bear a certain re- 
semblance to Britannia metal may be 
mentioned Ashberry metal : 


Copper . . 

Tin 

Antifhony 

Zinc 

Nickel .. 


I. 

11 . 

2 

3 

8 

79 

14 

15 

1 

2 

2 

1 


Bearing Metals. 

Ant1riHtti0h Metol.— 1.— Tin, 16 to 20 
parts; anttmohy> 2 parto; 
fused together end then blended with 


copper, 80 parts. Used where there is 
much friction or high velocity. 

2. — Zinc, 6 parts ; tin, 1 part ; copper, 
20 parts. Used when the metal is ex- 
posed to violent shocks. 

3. — Lead, 1 part ; tin, 2 parts ; zinc, 4 
parts ; copper, 68 parts. Used when the 
metal is exposed to heat 

4. — (BabbitCs.) Tin, 48 to 50 parts ; 

antimony, 5 parts ; copper, 1 .part 

5. — (Fenton’s.) Tin, with some zinc 
and a little copper. 

6. — (Ordinary.) Tin, or hard pewter, 
with or without a small portioh of anti- 
mony or copper. Without the copper it is 
apt to spread out under the weight of 
heavy machinery. Used for the bearings 
of locomotive engines, etc. 

7. — Belgian Anti-friction Metal. — For 
parts exposed to much friction : Copper, 
20 parts; tin, 5 parts; antimony, 0.5 
part; lead, 0,25 part. For parts subject* 
ed to great concussions : Copper, 20 parts ; 
zinc, 6 parts; tin, 1 part. For surfaces 
exposed to heat : Copper, 17 parts ; zinc, 
1 part ; tin, 0.5 part ; lead, 0.25 part. In 
making these alloys, mix all the other in- 
gr^ents before adding the copper. 

Babbitt Meua, — “Genuine” babbitt is 
composed of a small quantity of copper 
added to tin and antimony^ No lead la 
used, for the adjective “genuine** is ai>^ 
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plied especially to distinguish it from the 
cheaper grades containing lead. There is 
considerable temptation to adulterate it 
with lead, owing to the difference in value 
of lead and tin ; 1 lb. of lead added to 100 
lb. of “ genuine ” makes a gain of about 
18 cents. The character of the alloy 
would not be greatly altered, but when 
the purchaser pays for the best he cer- 
tainly has a right to expeSt It. Fortu- 
nately, It is easy to detect such adultera- 
tion. Take a piece and use It for a pen- 
cil ; if it makes a mark, then it contains 
lead, as a small amount of lead added to 
tin causes the latter to mark paper. The 
following proportions may be used in 
making this alloy : 

1. — Copper, 4 lb. ; tin, 8 lb. ,* antimony, 
8 lb. 

This forms the hardening, as it is 
called. First melt the copper, adjd the 
tin, and afterward the antimony ; remove 
from the fire and let cool down to a dull 
red heat ; then add 16 lb. more tin to in- 
crease the fusibility of the hardening. 
This makes 32 lb. hardening ; add this to 
64 lb. more tin, the proportions of tin 
to hardening thus being 2 to 1. The addi- 
tional tin should be melted separately in 
a kettle or suitable vessel, and the hard- 
ening added either in ingot form or direct 
from the furnace ; in the latter case, be 
sure the tin is all melted, otherwise an 
accident might occur by the hot metal 
from the furnace falling on the damp 
end of a projecting ingot. To prevent 
loss by oxidation the contents of the ket- 
tle should not be heated much above the 
melting point. In cases where a cheaper 
composition is desirable, the following can 
be recommended : 

2. — Genuine hardening, 32 lb. ; tin, 64 
lb. ; lead, 93 lb. This forms a good alloy. 
Another one is : 

3. — Hardening, 16 lb. ; tin, 50 lb. ; anti- 
mony, 20 lb. ; lead, 80 lb. In mixing this 
alfoy, first melt a portion of the lead, 
say 40 lb., in the kettle, or in a crucible, 
in the furnace, bring to a dull-red heat, 
add the antimony, in small pieces, and 
when melted, add the balance of lead. Do 
not attempt to melt the antimony with- 
out the lead bath, as It is a volatile metal, 
and there would be a loss from oxidation. 
In making all alloys containing harden- 
ing a furnace is necessary to melt the 
copper. Tlie following mixtures contain 
no copper, and are falriy good composi- 
tions : 

4. — ^For hardening, take : JLead, 145 lb, ; 
tin, 40 lb. ; antiinony, 20 lb. Melt 145 lb. 
of lead and 40 lb. of tin, and add 52 lb. 
of hardening. 
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6. — For hardening : Lead, 48 lb. ; anti- 
mony, 26 lb. Add this amount to 152 lb. 
of lead. The hardening is used in this 
merely to form a bath for the antimony, 
and any portion of 200 lb. of lead may be 
taken. This is cheap and soft. Another 
cheap composition is formed as follows, 
and is known as hard lead ** : 

6. — Lead, 80 lb. ; antimony, 20 lb. Hard 
lead Is a better metal than No. 5. It is 
largely used for lining car journal bear- 
ings. It may be improved by the addi- 
tion of tin, as in the following : 

7. — Hard lead, 100 lb. ; tin, 100 lb. This 
is given as an illustration. A great va- 
riety of alloys can be made by taking 
hard lead as a base and adding tin in 
varying quantities. 

Journal Boxes, Alloy for. — Copper, 24 
lb. ; tin, 24 lb. ; antimony, 8 lb. Melt the 
copper first, then add the tin, and lastly 
the antimony. It should be first run into 
ingots, then melted, and cast in the form 
required for the boxes. 

Lining Metal, for Boxes of Railroad 
Cars* — Mix tin, 24 lb. ; copper, 4 lb. ; anti- 
mony, 8 lb. (for a hardening) ; then add 
tin, ^72 lb. 

white Metal* — The so-called while met- 
als are employed almost exclusively for 
bearings. In the technology of mechan- 
ics an accurate distinction is made be- 
tween the different kinds of metals for 
bearings ; and tliey may be classed in two 
groups, red-brass and white metal. The 
red-brass bearings are characterized by 
great hardness and power of resistance, 
and are principally used for bearings of 
heavily loaded and rapidly revolving axles. 
For the axles of large and heavy fly- 
wheels, revolving at great speed, bearings 
of red brass are preferable to white metal, 
though more expensive. In recent years, 
many machinists have found it advan- 
tageous to substitute for the soft alloys 
generally in use for bearings a metal al- 
most as hard as the axle itself. Phos- 
phor bronze is frequently employed for 
this purpose, as it cap easily made as 
hard as wrought or cast steel. In thifl 
case the metal is used in a thih layer, 
and serves only, as it were, to fill out the 
small interstices caused by wear on the 
axle and bearing, the latter being usually 
made of some rather easily fusible alloy 
of lead and tin. Such bearings are very 
durable, but expensive, and can only be 
used for large machines. For small ma- 
chines, running gently and uniformly^ 
white-metal bearings are prefOTed, and 
do excellent work, if axle ^ not too 
heavily loaded* For aadieii whlcb have a 
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high rate of revolution, bearings made of to bearings of any material — they will 
quite hard metals are chosen, and with last for a long time without needing 
proper care — which, indeed, must be given repair. 


White Metals for Bearings 

Tin. Antimony. Zinc. Iron. Lead. Copper. 

German, light loads 85.00 10.00 .... .. .... 5.00 

German, light loads 82.00 11.00 .... . .. 7.00 

German, light loads 80.00 12.00 .. .. .... ... 8.00 

German, light loads 76.00 17.00 .... 7.00 

German, light loads 3.00 1.00 5.00 . . .. 3.00 1.00 

German, heavy loads 90.00 8.00 .. .. . . .... 2.00 

German, heavy loads 86.81 7.62 .... .... 5.57 

English, heavy loads 17.47 76.14 ... ... 5.62 

English, medium loads 76.70 15.50 .... .... 7.80 

English, medium loads 72.00 26.00 ... .... .... 2.00 

For mills 15.00 40.00 42.00 3.00 

For mills 1.00 5.00 5.00 

For mills 1.00 10.00 . . 2.00 

Heavy axles 72.70 1§.20 .... . . . . 9.10 

Heavy axles 38.00 6.00 47.00 4.00 1.00 

Rapidly revolving axles 17.00 77.00 . .... 6.00 

Very hard metal 55.00 . . . 70.00 ... 2.50 

Very hard metal 12.00 82.00 2.00 .... .... 4.00 

Cheap metal 2.00 2.00 88.00 .... .... 8.00 

Cheap metal 1.50 1.50 90.00 7.00 

White Alloys for Bearings 

Tin. Copper. Antimony. Lead. Zinc. Iron. 

Kingston’s metal with of mercury 

added 88.0 6.0 

Fenton’s metal for axle boxes of loco- 
motives and wagons 14.5 5.5 .... *. . . . 80.0 . . ■ - 

Stephenson’s alloy 31.0 19.0 .... .... 19.0 3il.O 

For propeller boxes 14.0 57.0 29.0 . . . », 

Dew Pence’s metal for locomotives , . . 33,3 22.2 44.4 .... 

Hoyle’s alloy for pivot bearings 46.0 . 12.0 42.0 

Jacoby’s alloy 85.0 5.0 10.0 

For propeller bush 26.0 5.0 69.0 .... 

Very hard bearing 12.0 4.0 82.0 2.0 .... 

Anti-friction metal 14.0 6.0 80.0 

For general bearings 81.0 5.0 14.0 

For general bearings 81.0 5.0 14.0 

For general bearings 10.0 10.0 80.0 

For general bearings 12.0 88.0 

Bearings for light work 86.0 5.0 10.0 

Bearings for light work 73.0 9.0 18.0 

Bearings for light work 76.0 7.0 17.0 

Bearings for heavy work 90.0 2.0 8.0 

Bearings for heavy work 87.0 6.0 7.0 

Bearings for common work. 2.0 8.0 2.0 ... 88.0 


Soft alloy for pillow blocks 15.0 85.0 . . . 

Vaucher’s alloy for lining Journals . . , , . 18.0 . . . . 2^5 4.5 75.0 


WhUe-Metal XMog«.— The following al- 
loyjsf are used as lining metals by the 
Eastern Railroad of France: 

Lead. Antimony. Tin. Copper. 


No. 1 65 26 .. 10 

No. 2 ...... 1M2 83.33 5.55 

No, 3..,..: 70 20 10 

No. 4...... 80 8 12 


No, 1 is used for lining crosshead slides, 
rod brasses and axle bearings. No. 2 is 
used for lining axle bearings and con- 
necting-rod brasses of heavy engines. No. 
3 is used for lining eccentric strains and 
for bronze slide valves. No. 4 is a special 
alloy for metallic rod packing. 

White Metal, Hard , — Sheet brass, 32 
02 . ; lead, 2 02 . ; tin, 2 02 . ; zinc, l 02 . 
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Britannia Metals. 

Britannia metal is an alloy consisting 
principally of tin and antimony. Many 
varieties contain only these two metals, 
and may be considered simply as tin hard- 
ened with antimony, while others contain, 
in addition, certain quantities of copper, 
sometimes lead, and occasionally, though 
rarely, on account of its cost, bismuth. 
Britannia metal is always of a silvery- 
white color, with a bluish tinge, and its 
hardness makes it capable of taking a 
high polish, which is not lost through 
exposure to the air. Tin, 90%, and anti- 
mony, 10%, give a composition which is 
the best for many purposes, especially 
for casting, as it fills out the molds well, 
and is readily fusible. In some cases, 
where articles made from it are to be 
subjected to constant wear, a harder alloy 
is required. In the proportions given 
above the metal is Indeed much harder 
than tin, bvit would still soon give way 
under usage. A table is appended giving 
the composition of some of the varieties 
of Britannia metal and their special 
names : 




Anti- 

Cop- 




Tin. 

mony. 

per. 

Zinc. 

Lead. 

English 

81.90 

16.25 

1.84 



English 

90.62 

7.81 

1.46 



English 

90.1 

6.3 

3.1 

0.5 


English 

85.4 

9.66 

0.81 

3.06 


Pewter 

81.2 

5.7 

1.60 


11,5 

Pewter 

89.3 

7.6 

1.8 


1.8 

Tutania . . 

91.4 


0.7 

0.3 

7.6 

Queen’s metal 88.5 

7.1 

3.5 

0.9 

.... 

German .... 

72 

24 

4 



German . . 

84 

9 

2 

5 


German (for 






casting) . 

20 

64 

10 

6 


Malleable (for 





casting) . . . 

48 


3 

48 

1 


Britannia metal is prepared by melt- 
ing the copper alone first, then adding a 
part of the tin and the whole of the anti- 
mony. The heat can then be quickly mod- 
erated, as the melting point of the new 
alloy is much lower than that of copper. 
Finally, the rest of the tin is added, and 
the mixture stirred constantly for some 
time to make it thoroughly homogeneous. 

BHtannia fine species of 

pewter.— -1.— -Melt together equal parts of 
plate brass, bismuth, antimony and tin, 
and add the mixture, at discretion, to 
melted tin, until it acquires the proper 
degree of color and hardness. 

2. — To the last add an equal part or 
one-quarter of it% weight of metallic ar- 
senic. To be u^ as before. 

3. --rMelt together 1 part of antimony, 
4 pariMi of Igass, and 5 or more parts of 
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tin. This may be used at once, as Britan- 
nia metal. 

4. — Best Britannia, for Spouts. — Tin, 
140 lb. ; copper, 3 lb, ; antimony, 6 lb. 

5. — Best Britannia, for Spoons. — Tin. 
100 lb. ; hardening, 5 lb. ; antimony, 10 lb, 

6. — Best Britaymia, for Handles. — Tin, 
140 lb. ; copper, 2 lb. ; antimony, 5 lb. 

7. — Be.st Britaymia, for Lamps, Pillars 
and Spouts. — Tin, 300 lb. ; copper, 4 lb. ; 
antimony, 15 lb. 

8. — Britannia, for Casting. — Tin, 100 
lb. ; hardening, 5 lb. ; antimony, 5 lb. 

9. — Good Britannia Metal. — ^Tin, 150 
lb. ; copper, 3 Ib. ; antimony, 10 lb. 

10. — Britannia Metal, Second Quality. 
— Tin, 140 lb. ; copper, 3 lb. ; antimony, 
9 lb. 

11. — Britannia Metal, for Casting . — 
Tin, 210 lb. ; copper, 4 lb. ; antimony, 12 
lb. 

12. — Britannia Metal, for Spinning . — 
Tin, 100 lb. ; Britannia hardening, 4 lb. ; 
antimony, 4 lb. 

13. — Britannia Metal, for Registers . — 
Tin, 100 lb. ; hardening, 8 lb. ; antimony, 
8 lb. 

14. Hardening for Britannia . — (To be 
mixed separately from the other ingredi- 
ents.) Copper, 2 lb. ; tin, 1 lb. 

English Metal. 

Tin, 88 ; pure copper, 2 ; brass, 2 (con- 
taining 75 copper and 25 zinc) ; nickel, 
2 ,' bismuth, 1 ; antimony, 8 ; tungsten, 2. 

Tinfoil, Alloys for. 

Cop- 

Tin. per. Lead. Iron. Nic. 

Mirror foil 97.60 2.16 0.04 0.11 0.00 

Jews^ foil 98.47 0.38 0.84 0.12 0.00 

Ger. “Stannlor^ 96.21 0.95 2.41 0.09 0.30 

Kustltien*s Metal. 

Take of malleable iron, 3 parts ; beat 
it to whiteness, and add antimony, 1 part ; 
Molucca tin, 72 parts ; mix under char- 
coal, and cool. Used to coat iron and 

other metals with a surface of tin; it 
polishes without a blue tint, is hard, and 
has the advantage of being free from 
arsenic. 

Tin-Lead. 

1.— In former times, before porcelain 
came into general use, alloys of tin and 
lead were very extensively used for the 
manufacture of the so-called tinware, 
which probably never consisted of pure 
tin, but always of a mixture of tin and 
lead. Tin Is one ^f those metals which 
is not at all susceptible to ^the action of 
acids, while lead, on the other hand, Is 
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very easily attacked by them. In such 
alloys, consequently, used for cooking 
utensils, the amount of lead must be lim- 
ited, and should properly not exceed 10 
or 15%; but cases have been known in 
which the so-called tin contained a third 
part, by weight, of lead. Alloys contain- 
ing from 10 to 15% of lead have a beau- 
tiful white color, are considerably harder 
than pure tin, and much cheaper. Many 
alloys of Un and lead are very lustrous, 
and are used for stage jewelry and mir- 
rors for reflecting the light of lamps, etc. 
An especially brilliant alloy is called 
** Fahlun brilliants.’* It is used for stage 
Jewelry, and consists of 29 parts of tin 
and 19 parts of lead. It is poured into 
molds faceted in the same way as dia- 
monds, and when seen by artificial light 
the effect is that of diamonds. Other al- 
loys of tin and lead are employed In the 
manufacture of toys. These must fill the 
mplds well, and must also be cheap, and 
therefore as much as 50% of lead is used. 
Toys can also be made from type metal, 
which is even cheai^er than the alloys of 
tin and lead, but has the disadvantage of 
readily breaking if the articles are 
sharply bent. The alloys of tin and lead 
give very good castings, if sharp iron or 
brass molds are used. 

2. — Tin, 82 parts ; lead, 18 parts ; anti- 
mony, 5 parts ; zinc, 1 part ; copper, 4 
parts. 

Pewter. — 1. — Prep. (Aiken.) Tin, 100 
parts ; antimony, 8 parts ; copper, 4 parts ; 
bismuth, 1 part ; fuse together. Very 
fine. 

2. — Plate Pewter. — Tin, 100 parts; an- 
timony, 8 parts ; bismuth and copper, of 
each 2 parts. Very fine. Used to make 
plates, etc. 

3. — Trifle. — Tin, 83 parts ; antimony, 
17 parts. Some lead is generally added. 

4. — ^L«y. — Tin, 4 parts ; lead, 1 part. 
Used for beer pots, etc. 

5. — Best Pewter. — ^Tin, 5 lb. ; lead, 1 
lb. 

6. — Common Pewter. — Pure tin, 82 

parts ; lead, 18 parts. 

7. — Plate Pewter. — Tin, 90 parts; an- 
timony, 7 parts; bismuth, 2 parts; cop- 
per, 2 parts. 

Pipe Metal jor Organs. — 1. — ^Melt equal 
parts of tin and lead. This alloy is cast 
instead of roiled in the desired form of 
sheets, in order to obtain a crystallized 
metal, whiqh produces a finer tone. The 
sheets are formed by casting the metal 
oh a horizontal table, the thickness be- 
ing regulated by the. height of a rib or 
bridge at one end, over which the super- 
fluotis metal flows off. The sheets thus 
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obtained are planed with a special plane, 
bent up, and soldered. 

2. — The alloy is lead and tin, from 80 
parts of lead and 30 parts of tin for the 
cheapest to 10 parts of lead and 90 parts 
of tin for the best quality. 

Titi-Phosphorus. 

1. — When finely divided tin is heated 
in the vapor of phosphorus a silvery- 
white, very brittle pho.sphide is obtained, 
containing about 21% of phosphorus. 

2. — ^When phosphorus is dropped into 
molten tin, combination takes place with 
the formation of a white phosphide, con- 
taining about 15% of phosphorus. 

3. — By placing a bar of zinc in an 
aqueous solution of chloride of tin, a 
spongy mass of metallic tin is obtained ; 
by placing this moist tin on the top of 
sticks of phosphorus, in a crucible, press- 
ing down tightly, and then exposing to a 
gentle heat until the flame of burning 
phosphorus ceases, a crystalline mass of 
phosphor tin is obtained. 

Queen^s Metal. 

A very fine silver-looking metal is com- 
posed of 100 lb. of tin, 8 lb. of regulus 
of antimoqy, 1 lb. of bismuth, and 4 lb. 
of copper. 

Stereotype Metal. 

Tin, 1 part ; antimony, 1 part ; lead, 4 
parts. In using stereotype metal, brush 
the type with plumbago or a small quan- 
tity of oil, then place in a frame, and 
take a cast with plaster of parls. The 
cast is dried in a very hot oven, placed 
face downward upon a flat plate of iron ; 
this plate is laid in a tray or pan of iron 
having a lid securely fastened, and fur- 
nished with a hole at each corner. Dip 
the tray in the fluid metal, which will 
flow in at the four corners. When the 
tray is removed, dip the bottom only in 
water ; and as the metal contracts in cool- 
ing, pour in melted metal at the corners, 
so as to keep up the fluid pressure, and 
obtain a good solid cast. When cool, 
open the tray, remove the cake of plas- 
ter and metal, and beat the edges with 
a mallet to remove superfluous metal. 
Plane the edges square, turn the back 
flat, in a lathe, to the required thick- 
ness, and remove any defects. If any 
letters are damaged, cut them out and 
solder In separate types instead. Finally, 
fix upon hardwood to the required height. 

Sttbstitutes for Pure Tin. 

The metallic admixtures in tin for tin- 
plating are ail, with the exception of iron. 
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poisonous, and therefore only permissible 
in the case of tinware not intended for 
use in cooking or keeping food. Besides 
lead, copper and iron, zinc is used, and 
sometimes bismuth. An admixture of 
zinc or of lead makes the tin a more 
effectual protector of iron against rust. 
A French alloy, especially good for coat- 
ing sheet iron for constructive purposes, 
consists of zinc, 5.5% ; lead, 23.5% ; tin, 
71%. If it is a question of a fine white 
color and high luster, 5 or 10% of bis- 
muth may be added, making a composi- 
tion of tin, 90 to 95 parts ; bismuth, 10 
to 15 parts.# This alloy is more readily 
fusible than pure tin, but is more expen- 
sive on account of the high price of bis- 
muth. Its brilliant luster adapts it es- 
pecially to artistic purposes. 

An admixture of %%, or, at most, 
1V6%, of iron in tin, greatly increases 
its hardness and durability. The alloy is 
harmless, and can therefore be used for 
covering kitchen utensils, but as it is 
much more difficult of lesion than pure 
tin or alloys of tin and lead, it is not 
easy to make a uniform layer with it. 

Remarkably beautiful and durable coat- 
ings are produced from mixtures of tin, 
iron and nickel ; the only ota5ection to 
these alloys is that they are more costly 
than pure tin, a fact for which, however, 
their great durability makes compensa- 
tion. Some formulae are here given for 
such alloys, compositions which have 
stood the test of experiment : 

1. — ^Tin, 80 parts ; iron, 10 parts. 

2. — ^Tin, 160 parts; nickel, 10 parts. 

3. — Tin, 90 parts ; iron, 5 parts ; nickel, 
7 parts. 

4. — ^Tin, 160 parts ; iron, 7 parts ; 
nickel, 10 parts. 

These alloys are made by melting the 
tin in a Hessian crucible, bringing it to 
a white heat, and adding the iron, in the 
form of filings, stirring vigorously with 
an iron rod ; finally the nickel, pulver- 
ized, and heated red- hot, is put in, and 
the mixture stirred with a hardwood 
stick. The decomposition of the wood by 
the red-hot metal causes an intimate mix- 
ture of all constituents by means of the 
ascending bubbles of gas. It Is strongly 
recommended, in making these or any oth- 
er alloys, to stir the metallic mass for a 
long time with wooden sticks ; this is the 
only way of insuring a perfectly uniform 
alloy 6i metals which have high and dif- 
ferent specific weights. Ip proceeding ac- 
cording to the method given, the" melting 
of the alloy und^ a cover of glass or 
borax, often recommended, is uhnecee- 
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sary ; if the work goes on rapidly enough; 
no oxidation is to be feared ; and the 
gases evolved from the wood also act as 
a preventive of oxidation. — Translated 
frorn the German o/ Friedrich Hart- 
mann's ‘*Da8 Verzinnen, Verzinken, Ver- 
nickehi/' etc. 


Taps, Alloys for. (According to Vigou- 


reux. ) 


• 



I. 

II. 

III. 

Tin 

78.5 

80.7 

71.3 

Antimony 

19.5 

17.5 

21.5 

Nickel . . . 

2.0 

1.8 

7.0 

I is for 

the body of the tap, II 

for the 


spigot of the plug, and III for the bushing 
of the plug. 

Tinning, Metal for. 

Malleable iron, 1 lb. ; heat to white- 
ness ; add 5 oz. of regulus of antimony 
and 24 lb. of Molucca tin. 

Tourun-Iieonard*s Metal. 

Composed of 500 parts of tin and 64 
parts of bell metal. / 

Trabuk Metal. 

Contains tin, 87.5 parts ; nickel, 5.5 
parts ; antimony, 5 parts ; bismuth, 5 
parts. This is similar to Warne's metal. 

Type Metals. 

An alloy which is to serve for type 
metal must allow of being readily cast, 
fill out the molds sharply, and be as hard 
as possible. It is difficult to satisfy all 
these requirements entirely, but an alloy 
of antimony and lead answers the pur- 
pose best. At the present day tbfere are 
a great many formulae for t 3 i>e metal In 
which other metalfe besides lead and anti- 
mony are used, either to make the alloy 
more readily fusible, as in the case of 
additions of bismuth, or to give it greater 
power of resistance, the latter being of 
especial Importance in newspaper types, 
which are subjected to constant use. Cop- 
per and iron have been recommended for 
this purpose, but the fusibility of the al- 
loys is greatly Impaired by these, and the 
manufacture of the types is consequently 
more difficult than with an alloy of lead 
and antimony alone. In the following 
table some alloys suitable for casting tyi^ 
are given : 
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1.-— 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

Lead 

3 

5 

10 

10 

70 

60 

55 

55 

Antimony 

1 

1 

1 

2 

18 

20 

25 

30 


Copper 
Bismuth 
Zinc . . 
Tin ... 
Nickel . 


2. — The French and English types con- 
tain a certain amount of tin, as shown 
by the following analyses : 



English 

Types. 

French 


I. 

II. 

III. 

Types. 

Lead 

. 69.2 

61.3 

65 

65 

Antimony . . . 

19.5 

18.8 

22.7 

30 

Tin 

9.1 

20.2 

22.1 

15 

Copper 

1.7 

. . 



. . 

3. — Ledebur 

gives 

the 

composition of 

type metal as 

follows 







I. 

II. 

III. 

IV. 

Lead 


75 

60 

80 

82 • 

Antimony . . . 


23 

25 

20 

14.8 

Tin 


22 

15 


.3.2 


IX. X. 

100 6 

30 

8 4 

2 

90 

20 20 16 20 
8 

die type ; 4 parts of lead and 1 part of 
antimony for small type ; and 3 parts of 
lead and 1 part of antimony for the small- 
est kinds of type. 

7. — ErhardVs Type Metal. — Zinc, 93%; 
lead, 3% ; tin, 3% ; copper, 2%. 

8. — Heterogeneous Metal for Music 
Printing Plates, etc. — (Jean.) Tin, 10 
parts ; zinc, 12 parts ; antimony regulus, 
3 parts ; copper, 1 part ; lead, 74 parts. 

9. — Tutenag. — Copper, 8 parts ; nickel, 
3 parts ; zinc, 5 parts. 

The manufacture of type from the al- 
loy by stamping or pressing is only adopt- 
ed in certain cases, the types being gener- 



6. — Type Metal, Alloys used for. 

Lead. 


Printing types 4.0 

Printing types 7.5 

Printing types 9.0 

Printing types 64.0 

Small types and stereotypes 9.0 

Small types and stereotypes 16.0 

Small types and stereotypes 3.0 

Small types and stereotypes 5.0 

Small types and stereotypes 10.0 

Plates for engraving music, etc 

Plates for engraving music, etc 

Plates for engraving music, etc. . . 64.0 

Plates for engraving music, etc. . . 60.0 


I, ordinaiy ; II, fine ; III, alloy for 
sticks ; IV, for stereotype plates. 

4. — Erhardt recommends the following 
as being both ductile and hard : Zinc, 89 
to 93 parts ; tin, 9 to 6 parts ; lead, 2 to 4 
parts; copper, 2 to 4 parts. The tin is 
first melted, and the lead, zinc and cop- 
per added successively. 

The alloy given by Karmarsch, consist- 
ing of 16 parts of tin and 1 part of anti- 
mony, is much harder than lead, melts 
at 2640C. (about 607®F.), and can be 
drawn out into wire. It becomes flexible 
by working, and can be used in the place 
of pure lead for many articles. 

8. — ^Nine parts of lead to 1 part of an- 
timony forms common type metal ; 7 parts 
of lead to 1 part of antimony is used for 
large and soft type ; 6 parts of lead and 1 
part of antimony for large type ; 5 parts 


Anti- 


Bis-^ 

Cop- 



mony. 

Tin. 

muth. 

per 

Zinc. 

Arsenic. 

1.0 






2.5 



0.5 

.... 


1.0 





0.5 

8.0 

12!6 



iao 


2.0 


2.6 




4.0 

5.0 





1,0 




* • • > 


1.0 






2.0 


1.6 


• » . • 


5.0 

5.6 





2.5 

7.5 





8.0 

12.0 



16.6 


2.5 

37.5 






ally cast. The alloys, being well adapt- 
ed for castings, are employed for certain 
kinds of ornamental work. 


An alloy for keys of flutes, and similar 
parts of musical instruments, consists of 
2 parts of lead and 1 part of antimony. 

Wame's Alloy. 

Tin, 37%; nickel, 26%; bismuth, 28%; 
cobalt, 11%. 

TUNGSTEN BRONZES 
In the arts, tungsten bronzes of differ- 
ent colors are used, namely, golden yel- 
low, reddish yellow, purple x^, and blpe. 
The first two crys^llze in forma resem- 
bling cubes, while the third is obtained 
partially in cub^ and partially in amor-^ 
phous pieces, and the last named forms 


of lead and 1 part of antimony for mid- 


prismatic crystals. Other cirmim8|ance|s 
beli% equal, the yellow bronze 1$ obtain^ 
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trom mixtures poor in acid, the other 
two from those containing more acid. 
But the color is dependent not merely on 
the composition of the soda tungstate salt, 
but also on the amount of tin, and on 
the duration of the fusion ; so that when 
much tin is used, and the fusion is pro- 
longed, a yellow bronze is obtained from 
a very acid mixture, and, on the contrary, 
a salt that is but slightly acid, when 
fused only a short time and with very lit- 
tle tin, may yield a red or even a blue 
bronze. 

A mixture in the proportion of 2 mole- 
cules of soda tungstate and 1 molecule of 
anhydrous tungstic acid, with tinfoil slow- 
ly added, and kept melted for 1 or 2 
hours, will yield cubes 1-5 in. long when 
about 4 oz. are melted, and they will pro- 
duce a yellow or reddish-yellow bronze, 
the powder of which seems light brown, 
and when stirred up with water it im- 
parts to the liquid the property of ap- 
pearing of a fine blue color by transmit- 
ted light. 

The red bronze obtaii\ed from 10 parts 
of soda carbonate, 70 parts of soda tung- 
state, and 20 parts of tinfoil, yields, on 
pulverization, a powder that, stirred up 
in water, transmits green light. 

According to J. Philipp, a blue bronze 
is always obtained, if the fused mixture 
contains more than 3 molecules of tung- 
stic acid to 1 molecule of soda ; if the 
fused product is boiled alternately with 
muriatic acid and with carbonate of soda, 
the result will be a considerable quantity 
of fine blue prismatic crystals, with which 
there are intermixed, in most cases, sin- 
gle red and yellow cubes. Moreover, all 
the tungsten bronzes obtained by fusion 
with tin can also be prepared by electroly- 
sis of fused acid tungstates, but the yield 
is so small that it is unprofitable. 

ZINC. 

Bidery, Vidry, — 1. — ^An alloy of which 
the chief seat of manufacture is the city 
of Bider, near Hyderabad, India. Many 
articles made of it were greatly admired 
at the International Exhibition of 1851. 
Its color is between that of pewter and 
zinc, does not corrode by exposure to air 
or damp, a^d can only be broken by ex- 
treme violence. Zinc, 31 parts; copper 
and lead, each 2 parts; melted together, 
with the usual precai^tions, under a mix- 
ture of rosin and beeswax, to prevent 
oxidation. 

2.^ — (Bn Heyne.) Copper, 8 parts; 
lead, 2 parts; tin, 1 part; melted ^ be- 
fbi«. For use, the resulting alloy 4s re- 
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melted, and to every 3 parts of it 16 
parts of zinc are added. 

3. — Genuine Indian Bidery metal (fre- 
quently imitated in England) is about as 
follows : 


% % 

Copper 3.5 11.4 

Zinc 93.4 84.3 

Tin 1.4 

Lead 3.1 2.9 

7Anc Bronzes {Fontaine Moreau). 

Zn. Cu. Fe. Pb. 

90 8 1 1 

91 8 0 1 

92 8 0 .0 

92 7 1 0 


The above -may be considered the maxi^ 
mum of zinc and minimum of copper that 
will cast free of crystalline fracture. By 
lessening the zinc from 1 to 4%, and In- 
creasing the copper 1-8 to 1-6, a better 
texture may be looked for. 

Zinc-Nickel. — Zinc, 9 parts ; nickel, 1 
part. Used for painting. 

SoreVs Alloy . — This alloy has conspic- 
uously valuable properties, which adapt 
it to many purposes. Its most striking 
characteristic is its hardness, which equals 
that of good wrought iron, while in tenac- 
ity it surpasses the best cast iron. In 
casting, it is readily detached from the 
mold, and can be mechanically worked 
with gi’eat ease, but is too brittle to be 
rolled out into sheets or drawn into wire. 
It takes all the lines of the mold exceed- 
ingly well, and on this account is much 
used for casting small statues, which, aft- 
er careful bronzing, are given the name 
of cast bronze. The large proportion of 
zinc contained in this alloy makes the 
price of production comparatively low. It 
is quite suitable for the manufacture of 
articles which are to be exposed to the 
infiuences of the weather, as it does not 
easily rust, and becomes covered, after a 
while, with a thin layer of oxi(3e, which 
prevents further oxidation, ^tyro mix- 
tures, given below, have practically the 
same properties, although they vary con- 
siderably in actual composition. 

I. II. 

Copper 1 10 

Zinc 98 80 

Iron 1 10 

The iron is used in the form of cast- 
iron shavings, added to the zinc. The 
copper is then added, and the alloy k^t 
fluid for some time, under covar of glow- 
ing coals, in order to insure an intimate 
combination of the metals, without the 
combustion of the zinc. The oombfusti- 
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bility of the zinc makes this method of 
preparation difficult, however, and it is 
recommended, in preparing large quanti* 
ties, not to mix the metals directly, bue 
to use brass of known composition, which 
is to be melted down under a cover of 
charcoal, and slightly overheated. The 
zinc is then added, and finally the Iron. 

Stopcocks, Alloy for. — Zinc, 72 parts ; 
tin, 21 parts ; copper, 7 parts. 

MISCELLANEOUS ALLOYS 

Cork Metal . — At one of the recent aero- 
nautical exhibitions samples of a metal 
were shown under the name of cork 
metal,”* which was said to be 40% lighter 
than aluminum, and to have numerous 
other properties which should make it a 
rival of the latter. Great secrecy was 
maintained as to the nature of this won- 
derful metal, but its properties were such 
as to rouse my interest, as a consequence 
of which I have submitted it to chemical 


1.762, thus confirming the conclusion that 
cork metal is, in fact, magnesium. 

Marlie's Alloy . — ^This alloy is also said 
to be non-oxidlzable, like Lemarquand's 
alloy (see below), if the materials are 
pure. Nickel, 7 parts ; Iron' and zinc, 2 
parts each ; brass, 5 parts ; tin, 4 parts. 
After casting the articles they must be 
heated to a, white heat and dipped in a 
mixture of acids prepared as follows : 
Mix 12 parts of sulphuric acid, 2 parts 
of nitric acid and 1 part of hydrochloric 
acid, and the whole diluted with 6 parts 
of water. Great care should be used in 
mixing the acids. They should be added 
very gradually. 

Martial Regvlus. — Antimony, 35 parts ; 
iron, 5 parts. 

Nom-oxidizable, Alloys said to be. — Le- 
marquand’s alloy is said to consist of : 
Copper, 75 parts ; nickel, 14 parts ; co- 
balt, 16 parts ; tin, 18 parts ,* zinc, 72 
parts. The metals must be pure. Mar- 


Electric Resistances, Alloys Used for 


Aluminum bronze 

German silver 

German silver 

Nickelin 

Platinoid 

Nickel-manganese copper 

Manganin 

Rheotan 

Manganese copper 

Manganese steel (1% C.). 
Aluminum steel (2% C.). 
Nickel-manganese steel (1% C.) . . . . 


Man- Aluml- Tung- 


Jopper. 

Zinc. 

Nickel. 

Iron. 

ganese! num. 

sten. 

95 




5 


60 

25 

14 

6.3 



55.5 

20 

24 

0.3 

6.2 .* ’ 


74.5 


25 

0.5 



60 

24 

14 



1.2 

73 


3 


24 


84 


12 


4 


84 

4 

. , 


12 


70 




30 





84.5 

14 





94 

6.5 




26 

69 

5 



The above alloys are arranged approximately in the order of their resistances, 
aluminum bronze offering the least and nickel-manganese steel the greatest resistance. 


analysis. In appearance the metal re- 
sembles very strongly the alloys known 
as magnalium. The surface presents a 
lusterless whitish-gray color, both sheets 
and bars showing the scorings and 
scratches^ so frequently found on badly 
rolled or*drawn aluminum. Careful analy- 
sis gave the following result : Aluminum, 
5,04%; iron, 0.017%; zinc, 0.48%; so- 
dium, 0.21% ; magnesium, 99.30%. It 
will be seen, therefore, that, essentially, 
“cork metal” is nothing but magnesium 
to which a smail amount of zinc has 
been added. Whether this latter has been 
purposely Introduced, or, as Is more prob- 
able, is merely present as an Impurity, 
I am unable to say. As the metal evolves 
hydrc^n when immersed In water, I 
found it necessary to use organic solvents 
for the determination of the specific grav- 
ity^ In alcohol this was found to be 


lie’s alloy consists of: Iron, 10 parts; 
nickel, 35 parts; brass, 25 parts; tin, 20 
parts; zinc, 10 parts. Articles prepared 
from this alloy are made white hot, and 
dipped into a mixture of sulphuric acid, 
60 parts ; nitric acid, 10 parts ; hydro- 
chloric acid, 5 parts; water, 25 parts. 

Soft Alloy . — This alloy will adhere so 
firmly to metallic, glass and porcelain 
surfaces that it can be used as a solder, 
and is invaluable when the articles to 
be soldered are of such a nature that ^ey 
cannot bear a high degree of tempera- 
ture. It consists of finely pulverized cop- 
per or copper dust, and is obtained by 
precipitating copper from the sulphate by 
means of metallic zinc ; 20, 30 or 36 parts 
of this copper dust, according to the hard- 
ness desired, 'fire placed in a cast-irOft or 
porcelain-lined mortar, and well mixed 
with some sulphuric acid having a ape- 
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ciflc gravity of 1.85. Add to the paste 
thus formed 70 parts (by weight) of 
mercury, constantly stirring. When thor- 
oughly mixed, the amalgam must be care- 
fully rinsed in warm water to remove the 
acid, then laid aside to cool. In 10 or 
12 hours it will be hard enough to scratch 
tin. When it is to be used, it should be 
heated to a temperature of 707®F. (375® 
C.), when it becomes as soft as wax by 
kneading it in an iron mortar. In this 
ductile state it can be spread upon any 
surface, to which, as it cools and hardens, 
it adheres very tenaciously. 

Tuhania, Engestrum. — Copper, 4 parts ; 
antimony, 8 parts ; bismuth, 1 part ; add- 
ed to tin, 100 parts. 

Tubcnia, English. — Brass (containing 7 
parts of copper and 3 parts of zinc*), 12 
parts ; tin, 12 parts ; bismuth, 12 parts ; 
antimony, 12 parts. 

Tubwnia, German. — Copper, 0.4 part ; 
tin, 3.2 parts ; antimony, 42 parts. 

Tubania, Spanish. — 1. — Iron and steel 
scraps, 24 parts ; antimony, 48 parts ; 
niter, 9 partig. The iron and steel are 
heated to whiteness, and the antimony 
and niter gradually added ; 2 oz. of this 
is alloyed with 1 lb. of tin ; a little ar- 
senic is an Improvement. 

2. — iron or steel, 8 oz. ; antimony, 16 
oz. ; niter, 3 oz. Melt and harden 8 ozT 
of tin with 1 oz. of this compound. 

AMALGAMS 

Mercury is well known to be the only 
metal which is liquid at ordinary tem- 
peratures. The best mercury is crystal- 
line in character, and of a silver-white 
color, freezing at — 40 ®F, and boiling at 
662®. When compounded with other met- 
als it forms alloys whose properties differ 
greatly according to the nature of the met- 
als used. In most cases the amalgams 
are at first liquid, and afterward become 
crystalline, any mercury in excess being 
separated. The amalgams offer an excel- 
lent opportunity for studying the behav- 
ior of the metals toward each other, the 
low temperature at which these com- 
pounds are formed making the examina- 
tion easier. If a metal is dissolved in 
mercury with an excess of the latter, a 
crystalline compound will soon separate 
from the originally liquid mass. This is 
the amalgam, whose proportions can be 
expressed according to fixed atomic 
weights, and easily obtained by removing 
the excess of mercury by pressure. Many 
amalgams are at first so soft that they 
can* be kneaded in the hand like wax, 
but become hard and crystalline In tlpie. 
These are especially adapted for filling 
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teeth, and much used for that purpose. 
Before the action of the galvanic current 
upon metallic solutions was known, by 
means of which certain metals can be 
separated in a pure state from solutions, 
and deposited upon a given surface, the 
amalgams were of great Importance In 
gilding and silvering. The article was 
coated with the amalgam, and the mer- 
cury volatilized by heat, the gold or sil- 
ver remaining upon the surface as a co- 
herent coat. The process was called fire 
gilding. The chemical affinity of other 
metals for mercury varies greatly ; many 
combine with it very easily, others with 
such difficulty that an amalgam Can only 
be obtained in a roundabout manner. 
Amalgams are of great interest theoreti- 
cally, and important to a general knowl- 
edge of alloys, but only a limited num- 
ber are actually employed in the indus- 
tries. 

Barium Amalgams. 

These can, by distillation, furnish ba- 
rium. It is one of the processes for pre- 
paring this metal, which, when thus ob- 
tained, almost always retains a little so- 
dium. 

Bismuth Amalgam. 

Mercury and bismuth can be very easily 
combined by melting the latter and intro- 
ducing the mercury. The resulting amal- 
gam is very thinly fluid, and can be used 
for filling out very delicate molds. An 
addition of bismuth also makes other 
amalgams more thinly fluid. Such com- 
binations are cheaper than pure bismuth 
amalgam, and frequently used. 

Bismuth amalgams can be used for 
nearly all purposes for which cadmium 
amalgams are employed. On account of 
their fine luster, which equals that of 
silver, they are applied to special pur- 
poses, such as curved mirrors, and the 
preparation of anatomical specimens. 

For silvering glass globes or* spherical 
and curved mirrors, the glass is heated 
carefully to the melting point of the amal- 
gam, and a small quantity of the amal- 
gam is poured into the cavity of ' the 
globe or convex mirror, and this is swung 
to and fro until it sho'^ a reflecting sur- 
face. If the amalgam Is not intended to 
remain upon the glass, the surface is 
rubbed with olive oil before pouring it in, 
and the oil carefully wiped off. An ex- 
tremely thin layer will remain, sufficient 
to prevent the amalgam from adhering. 
When it has cooled it can be removed 
by gently striking the glass upon a soft 
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surface. To make concave mirrors In this 
way the glass Is surrounded by an edge 
of thick paper, pasted upon the concave 
side of the glass, and then treated as in 
making convex mirrors. 

If the work is properly done, the metal- 
lic surface will be perfectly bright, and 
will need no polishing ; the trace of oil 
which adheres to it is removed by rubbing 
with ether or some other solvent. Sul- 
phide of carbon should not, however, be 
used, as this liquid frequently contains 
small quantities of sulphur in solution, 
which would turn the white color of the 
mirror black. Mirrors prepared with 
bismuth amalgam acquire a yellowish tone 
after long exposure to the air, a phe- 
nomenon which is to be attributed to the 
formation of small' quantities of sulphur- 
ous metals upon the surface of the mir- 
ror. They are at present little used, as 
curved mirrors can be more easily and 
cheaply prepared by the separation of 
silver upon them. If the very thin layer 
of silver which has been produced \ipon 
the surface is coated with copper by elec- 
troplating, or simply treated with a so- 
lution of asphalt in benzol, the mirror 
will retain its luster for an indefinite 
time, as the metal is perfectly protected 
from the access of air. The bismuth 
amalgam for mirrors is made of bismuth, 
2 parts ; lead, 2 parts ; tin, 2 parts ; mer- 
cury, 18 parts. 

Bismuth Amalgams. — The amalgam 
formed of 1 part of bismuth and 4 parts 
of quicksilver will cause the strong ad- 
herence of glass. F,or the purpose of 
economizing the bismuth, of which the 
price Is high, the preceding amalgam is 
replaced by another composed of 2 parts 
of quicksilver, 1 part of bismuth, 1 part 
of lead and 1 part of tin. The bismuth, 
broken into small fragments, is added to 
the tin and lead, previously melted in 
the crucible, and when the mixture of 
the three metals becomes fluid the quick- 
silver is poured in, while stirring with an 
iron rod. The impurities floating on the 
surface are removed, and when the tem- 
perature is sufficiently lowered this amal- 
gam is slowly poured into the vessels to 
be tinned, which have been previously 
well cleaned and slightly heated. M. Dltte 
recommends for the same employment, as 
a very strong adherent to the glass, an 
amalgam obtained by dissolving, hot, 2 
parts of bismuth and 1 part of lead in 
a solution of 1 part of tin in 10 parts 
of quicksilver. ^ causing a quantity 
of this amalgam to move around the in- 
sidfe of a receiver, clean, dry, and slightly 
heated, the surface will be covered with 
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a thin, brilliant layer, which hardens 
quite rapidly. 

Bismuth Amalgam for Anatomical 
Preparations. — For the injection of ana- 
tomical piece.?, an amalgam formed of 10 
parts of quicksilver, 50 parts of bismuth, 
31 parts of lead and 18 parts of tin, fus- 
ible at 77.5®, and solidifiable at 60®C., 
is made use of ; or, again, an amalgam 
composed of 9 parts of Darcet alloy and 
1 part of quicksilver, fusible at 53®, and 
pasty at a still lower temperature. This 
last amalgam may also be used for filling 
carious teeth. The Darcet alloy, as 
known, contains 2 parts of bismuth, 1 
part of lead and 1 part of tin, and melts 
at 93®. The addition of 1 part of quick- 
silver lowers the fusing point to 40®. 

Fusible Alloy, for Silvering Glass . — 
Tin, 6 oz. ; lead. 10 oz. ; bismuth, 21 oz. ; 
mercury, a small quantity. 

Production of Small StaUies by Means 
of the Amalgam of Lipowitz Metal . — 
This amalgam is prepared as follows : 
Melt in a dish, cadmium, 3 parts, by 
weight ; tin, 4 parts ; bismuth, 15 parts ; 
lead, 8 parts ; adding to the alloy, while 
still in fusion, 2 parts of quicksilver, pre- 
viously heated to about 100®C. The amal- 
gamation proceeds easily and smoothly. 
The liquid mass in the dish, which should 
be taken from the fire Immediately upon 
the introduction of the mercury, is stirred 
until the contents solidify. While Lipo- 
witz alloy softens at 60®C., and fuses 
perfectly at 70 °C., the amalgam has a 
still lower fusing point, which lies around 
62 ®C. This amalgam is excellently 
adapted for the production of Impressions 
of various objects of nature, direct im- 
pressions of leaves, and other delicate 
parts of plants having been made with 
its aid, which in point of sharpness are 
equal to the best plaster castsf and are 
possessed of a very pleasing appearance, 
the amalgam having a silver-white color 
and a lovely gloss. It is perfectly con- 
stant to Influences of the air. This amal- 
gam has also been used with good suc- 
cess for the making of small statuettes 
and busts, which are hollow, and can be 
readily gilded or bronzed by electro-depo- 
sition. The production of small statues 
is successfully carried out by making a 
hollow gypsum mold of the articles to be 
cast, and heating the mold evenly to 
about 60®C. ; a corresponding quantity 
of the molten amalgam is then poured in 
and the mOld moved rapidly to and fro, 
so that the alloy is thrown against the 
sides all over. The shaking should be 
continued until it is certain that the Bxmh 
gam has solidified. When the mold has 
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cooled off it is taken apart and the se^ms 
taken off by means of a sharp knife. If 
the operation is carried on correctly, a 
chasing of the cast mass becomes unneces- 
sary, since the alloy fills out the finest 
depressions of the mold with the greatest 
sharpness. 

Cadmium Amalgam. 

Cadmium combines with mercury with- 
out difficulty, forming an amalgam which 
readily becomes crystalline. The method 
of preparation of the actual cadmium 
amalgam, whose chemical composition is 
represented by the formula Cd, Hg„, is 
the same as that of the other amalgams 
described ; the mercury being heated near- 
ly to boiling in a crucible, and the cad- 
mium added In the form of thin sheets. 
Cadmium amalgam remains soft for some 
time, becoming crystalline only after a 
considerable period. The mass obtained 
by heating is therefore allowed to stand 
in the crucible until the excess of mer- 
cury separates out of its own accord ; or 
it may be removed in the usual manner 
by pressing in a leather bag. 

Pure cadmium amalgam is strongly 
crystalline, and forms a mass of a tin- 
white or silver-white color, which^ on be- 
ing moderately heated, softens, and can 
be worked like wax. It is used for fill- 
ing teeth, either by itself or compounded 
witli other metals, which makes it still 
better for the purpose. The addition of 
tin or bismuth makes It more pliant in 
the heat, and for this reason the amal- 
gams used for filling teeth are, at pres- 
ent, often composed of several metals. 
A few compositions are herewith given, 
but those containing lead are not recom- 
mended. Metals possessing such distinct- 
ly poisonous properties as lead and cop- 
per are liable to be attacked by organic 
acids even in an amalgam, and should 
never be used for filling teeth, especially 
as the harmless compounds of cadmium, 
tin and bismuth answer the purpose per- 
fectly. 


1. II. m. IV. V. 
Cadmium . . 25.99 21.74 1 1 to 2 3 

Mercury 74.01 78.26 

Tin 2 2 4 

Lead .... 7 to 8 15 


The amalgam numbered I corresponds 
to the centesimal composition of the com- 
bination of mercury and cadmium de- 
scribed above, and is very wdll adapted 
for filling teeth. After a time* it becomes 
so hard that it can be worked with the 
lathe or file, and, of course, becomes hard 
in the mouth* Cadmiiun amalgams are 
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very ductile, and can be used for many 
other purposes. An amalgam of equal 
parts of cadmium and mercury Is ex- 
tremely plastic, and can be stretched un- 
der the hammer like pure gold. It is 
silver white in color, and not affected by 
the air. ^ 

Cadmium Amalgams. — Amalgams of 
cadmium, formed of equal weights of cad- 
mium and quicksilver, have much power 
of cohesion, and are quite malleable ; the 
case is the same with an amalgam formed 
of 1 part of cadmium and 2 parts of 
quicksilver. They are used as dental 
cements, for plugging teeth ; for the same 
purpose an amalgam of 2 parts of quick- 
silver, 1 part of cadmium and 2 parts of 
tin may be used. 

Evans*s Metallic Cement . — This alloy is 
prepared by dissolving cadmium amalgam 
(25.99 parts of cadmium and 74.01 parts 
of mercury) in an excess of mercury, 
slightly pressing the solution in a leather 
bag and thoroughly kneading. If the 
amalgam is first heated to about 97 ®F., 
and then kneaded, it becomes as plastic 
as wax, and can be shaped into any de- 
sired form. On cooling, it becomes quite 
hard, but does not equal in this respect 
the pure cadmium amalgam. 

Chromium Amalgam. 

This amalgam has been produced by 
electrolyzing a solution of chromium chlo- 
ride. 

Copper Amalgam. 

The peculiar propei^ties of copper amal- 
gam give It quite an Important place In 
several branches of industry. It crystal- 
lizes very easily, and becomes so hard 
that it can be polished like gold. It can 
also be hammered or rolled, and stamped, 
and retains its luster for a long time in 
the aic, unless the air contains hydrogen 
sulphide, in which case it quickly tar- 
nishes and turns black. If placed in 
boiling water It becomes soft, and so 
pliable that it can be shaped into the 
most delicate forms, hardening again in a 
few hours to a very fine-^gratned, quite 
malleable mass. It was formerly recom- 
mended for filling teeth, but is no longer 
used for that purpose, as there are other 
amalgams equally suitable, ahd free from 
copper, which has a poisonous effect. An 
important use oi copper amalgam is in 
cementing metals ; it is only necessary to 
apply it to the metals, which must be 
bright, and previously h^ted to from 176 
to 194eF., and press them together; they 
will be joined firmly. 

There are many methods of preparing 
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copper amalgam, but the simplest and 
easiest Is as follows : Place strips of 
zinc in a solution of copper sulphate, and 
shake vigorously. The copper thus ob- 
tained, in the form of a delicate powder, 
is washed and treated, while still moist, 
in a rubbing-dish, with a solution of mer- 
curous nitrate. Hot water is then poured 
over the copper, the dish kept warm, and 
the mercury added. The contents of the 
dish are kneaded with a pestle until the 
powdery copper has combined with the 
mercury to a plastic mass, which will 
become the more homogeneous the longer 
the kneading is continued. The best pro- 
portions are 3 parts of copper to 7 parts 
of mercury. 

When the amalgam has reached the 
proper consistency the water is poured 
off, and the soft mass molded into the 
form in which it is to remain. For the 
purpose of cementing, it has been found 
best to roll it into small cylinders, about 
In, in diameter and 94 to 1% in. long. 
To take Impressions with this amalgam, 
of casts made from wood carvings, the 
amalgam is rolled out, while warm, into 
a thin sheet, and pressed firmly upon 
the cast, also warmed. After the amal- 
gam has hardened, the thin sheet can be 
made stronger by pouring over it melted 
type metal. 

The so-called Vienna metal cement con- 
sists of the amalgam Just described ; and 
the so-called imitation gold, which, on ac- 
count of its golden color and capability 
for taking a high polish, serves a good 
purpose in the manufacture of cheap jew- 
elry, consists of copper, 86.4 parts, and 
mercury, 13.6 parts. As this alloy is 
very susceptible to hydrogen sulphide, it 
is advisable to give the articles a thin 
coating of pure gold by electroplating. 

Copper Amalgams. — 1. — An amalgam 
of 30% of copper has been employed for 
filling teeth. This use has been aban- 
doned on account of the inconvenience oc- 
casioned by the great changeableness of 
the product 

2. — ^The amalgam of 30% of copper, 
designated by the name of “ metallic mas- 
tic,” is an excellent cement for repairing 
objects and utensils of porcelain. For 
this employment the broken surfaces are 
heated to 360*>C,, and a little of the 
amalgam* previously heated to the con- 
sistency of melted wax, is applied. g 

3. — Copper amalgam, of 30 to 46% of 
copper, rendered plastic by heating and 
grinding* may serve for obtaining, wi^ 
slight compression, copies of delicate ob- 
jects* which may* after hardening of the 
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amalgam, be reproduced, either in wax or 
by galvanic process. 

4. — According to Debray, when a medal, 
obtained with an amalgam of 46% of 
copper, by compression, in the soft state, 
in molds of gutta percha. Is heated pro- 
gressively to redness in an atmosphere of 
hydr<v?en, the quicksilver is volatilized 
gradually, and the particles of copper 
come together without fusion in such a 
way as to produce a faithful reproduc- 
tion, formed exclusively of metallic cop- 
per, of the original medal. 

5. — In the metallurgy of gold the crush- 
ers are furnished with amalgamated 
plates of copper for retaining the gold. 
The preparation of these plates, which 
are at least 3.2 millimeters in thickness, is 
delicate, requiring about two weeks." They 
are freed from greasy matter by rubbing 
with ashes, or, better, with a little sand 
and caustic soda ; or, if a more rapid 
action is desired, with a cloth dipped in 
dilute nitric acid ; they are washed with 
water, then with a solution of potassium 
cyanide, and finally brushed with a mix- 
ture of sal ammoniac and a little quick- 
silver, until the surface is completely 
amalgamated. They are finally made to 
absorb as much quicksilver as possible. 
But the plates thus treated are useful for 
only a few days when they are sufficiently 
covered with a layer of gold amalgam ; in 
the meantime they occasion loss time 
and of gold. So, it is preferable to cover 
them artificially with a little gold amal- 
gam, which is prepared by dissolving gold 
in quicksilver. Sometimes the amalgam 
of gold is replaced by an amalgam of 
silver, which is readily prepared, and 
more economical. 

6. — ^Another method giving better re- 
sults consists in silvering copper slabs by 
the electroplating method, and covering 
them with a layer of silver of 30 or 36 
grams per square decimeter. Then it is 
only necessary to apply a little quicksil- 
ver, which adheres quite rapidly, so that 
they are ready for use almost immedi- 
ately, and are quite active at the outset. 
These amalgamation slabs ought to be 
cleaned before each operation. Potassium 
cyanide removes fatty matter, and sal 
ammoniac the oxides of the low metals. 

7. — The following alloy of copper will 
attach itself firmly to surfaces of metal* 
glass or porcelain : ’ Finely blended cop- 
per, 20 to 30 parts, made by reduction of 
oxide of copper with hydrogen, or pre- 
cipitation from solution of its sulphate 
witb zinc, are made Into a paste with oil 
of vitriol. To this add 70 parts of mer- 
cury, and triturate well ; then wash out 
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the acid with boiling water, and allow 
the compound to cool. In 10 or 12 hours 
it becomes sufficiently hard to receive a 
brilliant polish, and to scratch the surface 
of tin or gold. When heated it becomes 
plastic, but does not contract on cooling. 

8. — Gersneln's Alloy. — Precipitated cop- 
per, 25 to 35 parts, ground with strong 
sulphuric acid, in a porcelain mortar, and 
then 65 to 70 parts, by weight, or mer- 
cury gradually added. When the copper 
is well amalgamated wash well in boiling 
water. When required for use, make it 
soft and plastic by heating to 375 oC. 
and grinding in a mortar until soft. 

9. — Ironier’s bronze consists of copper 
and tin, with 1% of mercury. 

Gold Amalgam. • 

Gold belongs among those metals which 
combine easily with mercury, and a gold 
amalgam can be prepared by direct union 
of the two metals. If gold is used which 
has been obtained by the chemical process 
of reducing gold salts, it must be remem- 
bered that this, being in a finely divided 
state, will not dissolve easily in the mer- 
cury, for the reason that the fine powder 
will remain floating upon the surface. 
Gold, however, which has been reduced 
in the form of somewhat larger crystals, 
will •di^olve in a comparatively short 
time, 'mese small gold crystals can easily 
be obtained by dissolving gold chloride in 
amyl alcohol and heating the solution to 
the boiling point, whereby the gold will 
be separated in the form of small, lus- 
trous crystals. 

Gold amalgam is procured in large 
masses in the process of obtaining gold 
from auriferous sand, and by subsequent 
heating in iron retorts the combination 
is decomposed, the mercury volatilizes, 
and the pure gold is left behind. Gold 
forms with mercury a chemical combina- 
tion, Au^Hg, which has a strong tendency 
to crystallize. This must be prevented 
as much as possible in preparing the 
amalgam, since it is difficult to use a 
crystalline amalgam for gilding. 

A particularly good amalgam for fire 
gilding is prepared as follows : Place 
the gold in a graphite crucible, rubbed 
on the inside with chalk, to prevent ad- 
hesion, and bring the crucible to a red 
heat. It is not absolutely necessary to 
use chemically pure gold. Alloyed gold 
will answer'the purpose, but it should be 
at least 22 carats fine, and preferably al- 
loyed with silver instead of copper. Gold 
amalgam containing copper will become 
as hard as stone ' in a short time, and 
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even a small percentage of copper makes 
it difficult to apply the amalgam uniform- 
ly to metallic surfaces. It is best to use 
the gold in the form of thin sheets, cut 
into small pieces before being put into 
the crucible. When it is red hot put into 
the crucible about the eighth or ninth 
part of the weight of the gold, previously 
heated to boiling. Stir constantly with 
an iron rodv and after a few minutes 
remove the crucible from the fire. If 
the amalgam were allowed to cool in the 
crucible it would become strongly crys- 
talline, and could not be used for fire 
gilding ; as soon, therefore, as the crucible 
is taken from the fire, the contents arc 
poured into a larger vessel filled with 
water, so that it may cool rapidly. The 
amalgam will crystallize in spite of all, 
if kept for any length of time ; it is there- 
fore advisable to have it freshly prepared 
a short time before use. In crystalliz- 
ing, the amalgam separates from the mer- 
cury in excess. If this has happened, it 
may be restored to its proper condition 
by heating In a crucible with an excess 
of mercury. In the preparation of the 
amalgam, as well as in the process of 
gilding, it is necessary to use a wind fur- 
nace with a well drawing chimney, as the 
vapors evolved from the mercury are in- 
jurious to health. 

Gold Amalgams , — 1. — Gilding with 
quicksilver. — This process of gilding, 
much employed formerly, is now but lit- 
tle used. It can be applied only to met- 
als slightly fusible, and capable of amal- 
gamation, like silver, copper, bronze and 
brass. Iron can also be gilded by this 
method, provided it is previously covered 
with a coating of copper. To perform 
this gilding the surface is well cleaned, 
and the gold amalgam, consisting of 2 
parts of gold and 1 part of quicksilver, 
prepared as mentioned before, is applied. 
The piece is afterward 'heated to about 
the red, so as to volatilize the mercury. 
The gold remains, superficially alloyed 
with the metal, and forms an extremely 
solid layer of deadened gold, which can 
be afterward polished. The volatiliza- 
tion should be effected under a chimney 
having a strong draught, in order to avoid 
the poisonous action of the mercurial va- 
pors. 

2. — The amalgamation of gold finds its 
principal applications in the treatment of 
auriferous ores. The extraction of small 
spangles of gold scatt^ed in gold-bearing 
sands is based on the reai!^ dissolution of 
gold in quicksilver, and on the formatioa 
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Sion and filtering through a chamois skin, 
in a state more or less liquid. The span- 
gles of gold are shaken with about their 
weight of quicksilver, collected in the 
cavities of sluices, and mixed with a small 
quantity of sand. The gold is dissolved 
and the sand remanls. The amalgam 
thus obtained is compressed in a chamois 
skin, so as to separate the excess of mer- 
cury, which passes through the pores of 
the skin ; or, yet again, it is filtered 
through a glass funnel having a very slen- 
der stem, with almost capillary termina- 
tion. In both cases, an amalgam of solid 
gold remains, which is submitted to the 
action of heat in a crucible or cast-iron 
retort, communicating with a bent iron 
iube, of which the extremity, surrounded 
with a cloth immersed in water, is ar- 
ranged above a receiver half full of water. 
The quicksilver is vaporized and con- 
densed in the water. The gold remains 
in the retort. The property of gold com- 
bining readily with quicksilver is also 
used in many kinds of amalgamating ap- 
paratus for extraction and in the metal- 
lurgy of gold. In various operations it 
is essential to keep the quicksilver active 
by preserving its limpidity. For this pur- 
pose, potassium cyanide and ammonium 
chloride are especially employed ; some- 
times, wood ashes, carbonate of soda, hy- 
posulphite of soda, nitrate of potash, cu- 
pric sulphate, sea salt and lime ; the lat- 
ter for precipitating the soluble sulphates 
proceeding from the decomposition of 
pyrites. 

The amalgamation of *• gold is favored 
by a temperature of 38 to 45®C,, and 
still more by the employment of quick- 
silver in the nascent state. This last 
property is the base of the Designol proc- 
ess, which consists in treating auriferous 
or auro-argentlferous ores, first ground 
with sea s^lt, in revolving cylinders of 
cast iron, with iron and mercury bichlo- 
ride, in such a way that the mfrcury pre- 
cipitated collects the gold, and eventually 
the silver, more efficaciously. 

Fire GiIdinflF>— For fire gilding, or sil- 
vering, only a pure amalgam is used, such, 
namely, as is freed, as far as possible, 
from an excess of mercury. For the pur- 
pose of removing this excess the amalgam 
is tied up In a bag of strong chamois 
leather, and subjected to a gradually in- 
creasing pressure, whereby the mercury 
is forced through the pores of the leather. 
This pressed out mercury contains a con- 
siderable quantity of gold or silver, and 
can be used in making fresh amalgam. 

Fire gilding^ or silvering, is, of course, 
only employed with metals which will 
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stand a temperature near that of the 
boiling point of mercury without melting. 
The amalgam will adhere only to per- 
fectly bright metals, and the articles are 
subjected, before gilding, to a preparatory 
process, which consists in bringing them 
to a red Mit, whereby the grease, dust, 
etc,, adh^ng to the surface are burnt 
away, and the metal becomes covered with 
a film of oxide. They are then dipped 
into a mixture of 3 parts of nitric acid 
and 1 part of sulphuric acid, which quick- 
ly dissolves the oxide, leaving the metal 
with a bright surface. Articles which 
are to be heavily gilded must remain 
longer in the acid mixture, as a rougher 
surface is essential to the adherence of 
a large amount of the amalgam. The ar- 
ticles are rinsed in water. Without touch- 
ing them with the hands, and left in 
water until they are to be amalgamated, 
this being to prevent oxidation. The so- 
called amalgamation process consists in 
covering them with a layer of metallic 
mercury. The amalgamating water is 
prepared by dissolving 100 parts, by 
weight, of mercury in 110 parts, by 
weight, of strong nitric acid, and adding 
25 parts of water. It is applied to the 
surface of the metal with a brush of fine 
brass wire. By the action of the metal 
upon the mercury salt, the latter is re- 
duced to metallic mercury, in the form 
of very small drops, whic|i give a white 
color to the metal. 

When the articles are thoroughly amal- 
gamated the amalgam is applied with a 
stiff scratch-brush, quickly and evenly, 
and they are then placed upon glowing 
coals. The mercury evaporates, and the 
gold or silver is left in a coherent layer. 
During the process of heating, the arti- 
cles must frequently be removed from 
the fire and the amalgam reapplied to de- 
fective places. ♦ 

The workmen employed in the process 
suffer greatly from the fumes of the evap- 
orating mercury, and It must be carried 
on in a thoroughly well ventilated apart- 
ment, or, still better, in the open air. 
In spite of all precautions, however, the 
work is very dangerous to health, and 
for this reason fire gilding, though more 
durable than any other, is falling Into 
disuse. 

Many articles are not finished by one 
gilding, but the process is repeated two 
or three times to give a thicker coating 
of gold. By suitable treatment during 
heating, and by burning off the co-called 
gilders* wax, a coating of which is given 
to the finished article^ various Shades of 
color can be obtained. 
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Iron Amalgam. 

Iron is one of the metals which does not 
combine easily with mercury, and iron 
amalgam, as such, is not used for plating 
purposes. Iron which is to be gilded or 
silvered in the fire must be givi^ a coat- 
ing of mercury, which is done#^ making 
the object perfectly bright by^eans of 
pickling or scouring, then rinsing in pure 
water and boiling in a compound con- 
sisting of 12 parts, by weight, of mercury, 
1 part of zinc shavings. 2 parts of green 
vitriol, 1% parts of hydrochloric acid, 
and 12 parts of water. The green vitriol 
is first dissolved in the water, the mer- 
cury added next, and finally the zinc. A 
porcelain vessel must be used for the boil- 
ing. The object immersed in the liquid 
is very quickfy covered with an even, 
silvery coating of mercury, after which it 
is rinsed several times with water, dried 
in the air, and immediately subjected to 
treatment with the gold or silver amal- 
gam. From the moment when it comes 
from the pickling fluid it must not be 
touched with the hands, for neither the 
mercury nor the gold amalgam would ad- 
here to any places where it had been 
taken hold of. If the object cannot be 
fire gilded at once, it is best to keep it 
under a glass bell-jar, or in a box, so that 
it may not gather dust, and also that the 
mercury, which is deposited in a very 
thin layer upqn the surface, may not 
gradually evaporate. If the gold amal- 
gam is applied as soon as the object is 
taken from the mercury bath and rinsed, 
it ivill adhere easily and firmly. 

Lead Amalgams. 

These meet with an interesting employ- 
ment for the autogenous soldering of lead. 
After the surfaces to be soldered have 
been well cleaned a layer of lead amalgam 
is applied. It is afterward sufficient to 
pass along the line of junction a solder- 
ing iron heated to redness, in order that 
the heat should cause the volatilization 
of the quicksilver, and that the lead, lib- 
erated in a state of fine division, should 
be melted and cause the adherence of the 
two surfaces. The only precaution neces- 
sary is to avoid breathing the mercurial 
vapor, which is quite poisonous. 

Magnesium Amalgam. 

This amalgam is slowly formed by con- 
tact of mercury with pure magnesium In 
the cold, but quickly at the boiling point 
of mercury. In this amalgam the affini- 
ties 'of magnesium are exalted. An amal- 
gam containing 5% of magnesium swells 
up instantly in contact with air, and 
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loses its luster ; It decomposes water read- 
ily. Magnesium amalgam may also be 
prepared by covering sodium amalgam 
with a solution of magnesium sulphate. 

Manganese Amalgams. 

These may serve for the preparation of 
manganese. For this purpose it is suffi- 
cient to distil in a current of pure hydro- 
gen. The manganese remains in the form 
of a grayish powder. 

Platinum Metals, Amalgams of. 

The platinum metals can be combined 
with mercury, but the amalgams thus ob- 
tained have not, thus far, found any ex- 
tensive use in the industries, the process 
of electroplating being almost exclusively^ 
employed in such cases. 

Potassium Amalgams. 

Potassium unites with mercury with 
great violence, and forms an amalgam 
similar to sodium amalgam. 

Silver Amalgam. 

The properties of silver amalgam are 
similar in most respects to those of gold 
amalgam, but it has a still stronger ten- 
dency to crystallize. Pure silver must be 
used in its preparation, as a content of 
copper would have the same detrimental 
effect upon the character of the amalgam 
as in the case of gold amalgam. The 
easiest method of making silver amalgam 
is by the use of silver in powdered form, 
obtained by reducing silver solutions. If 
a solution of nitrate of silver is put into 
a bottle with 10 or 16 parts of water, 
and a few small pieces of sheet zinc, and 
the mixture shaken vigorously for a few 
minutes, the silver will separate in the 
form of a very fine blackish-gray powder, 
which only needs washing and drying to 
be ready for the preparation of amalgam. 
This powder can be directly dissolved in 
the mercui^^, but it takes some time. A 
quicker method is to heat the mercury 
nearly to the boiling point In a crucible, 
and throw in the powdered kllver, stirring 
vigorously with an iron rod. Silver amal- 
gam can also be prepared without heat. 
In this method a concentrated solution 
of nitrate of silver (1 part of the nitrate 
in 3 parts of distilled water) is mixed 
with 4 times the quantity of mercury, and 
the liquids combined by shaking. The sil- 
ver will be reduced from the nitrate by 
the mercury, and dissolve in the excess 
of it. If the amalgam is to be used for 
fire silvering, the small quantity of nl^ 
trate of mercury adherinir to It is of no 
consequence, and it can be used at once. 
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Silver Amalgams.^l . — In the silvering 
of mirrors by the Petitjean method, which 
has almost universally replaced tinning, 
the property of silver in readily amalga- 
mating is taken advantage of, by sub- 
mitting the glass, after silvering, to the 
action of a dilute solution of double cya- 
nide of mercury and potassium, in such a 
manner as to form an amalgam of white 
and brilliant silver adhering strongly to 
the glass. To facilitate the operation, 
and utilize all the silver, while economiz- 
ing the double cyanide, M. Lenoir has 
recommended the following : Sprinkle the 
glass, at the time when it Is covered with 
the mercurial solution, with very fine zinc 
powder, which precipitates the quicksil- 
ver and regulates the amalgamation. 

2. — The metallurgy of silver also takes 
advantage of the property of this metal 
in combining cold with quicksilver ; this 
for the treatment of poor silver ores. 

In the Saxon or Freiberg process for 
treating silver ores, recourse is had to 
quicksilver in the state of amalgam in 
amalgamating casks, in which the oregit 
after grinding, is shaken with disks of 
iron, and with mercury and water. The 
amalgam, collected and filtered under 
strong pressure, contains from 30 to 33% 
of silver. It is distilled, either in cylin- 
drical retorts of cast iron, furnished with 
an exit tube immersed in the water for 
condensing the mercurial vapors, or on 
plates of iron, arranged over each other 
along a vertical iron stem, supported by 
a tripod at the bottom of a tank filled 
with water, and covered with an iron re- 
ceiver, which is itself surrounded with 
ignited charcoal. It should be remarked 
that the last portions of quicksilver in a 
silver amalgam submitted to distillation 
arp volatilized only under the action of 
a high and prolonged temperature. 

Sodium Amalgam. 

Sodium amalgam is not used by itself, 
as it quickly decomposes in the air into 
caustic soda and mercury. But it can be 
employed in preparing many other amal- 
gams which cannot be made directly. If. 
for instance, sodium amalgam is brought 
together with a solution of metallic chlo- 
ride, the other metal in the combination 
is usually separated from the chlorine by 
the sodium, and at the moment of the 
separation unites with the mercury to 
form an amalgam, while the sodium com- 
bines with the chlorine. The presence of 
a very small quantity of sodium amalgam 
exerts a very favorable influence upcm 
the formation of other amalgams, and by 
Hs use in the process of obtaining gold 
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and silver by amalgamation considerable 
time is saved and the amalgamation is 
more complete. 

Sodium amalgam is prepared by melt- 
ing sodium imder petroleum and intro- 
ducing the mercury through a very nar- 
row glass tube. Both the metals com- 
bine at once, with a very peculiar noise, 
and the amalgam hardens to a silver-white 
mass, which, however, must be kept under 
petroleum until it is to be used, to pre- 
vent the oxidation of the sodium. 

If sodium amalgam is put Into a solu- 
tion of ammonium chloride, it swells to 
many times its first bulk, rises to the sur- 
face of the liquid, and Is converted Into 
amalgam of ammonium, which, however, 
is a very unstable compound, quickly de- 
composed into ammonia, hydrogen and 
metallic mercury on exposure to the air. 

Strontium Amalgams. 

These amalgams, washed and dried rap- 
idly, immediately after their preparation, 
and then heated to the nascent red in a 
current of dry hydrogen, yield a fused 
mass of strontium. 

Tin Amalgam. 

1. — This amalgam was formerly of im- 
portance for making mirrors, but at the 
present day mirrors coated with a thin 
layer of silver are more beautiful and 
cheaper than those prepared with amal- 
gam. Tin has a great affinity for mer- 
cury, which makes the preparation of the 
amalgam easy. It is only necessary to 
rub the two together, the tin being best 
used in the form of foil or shavings. The 
amalgam will harden in a shorter of long- 
er time, according to the quantity of mer- 
cury used. 

2. — Tin amalgam for filling teeth is 
prepared by rubbing together 1 part of 
tin and 4 parts of mercury, removing the 
excess of mercury by pressing in a leather 
bag and kneading or rubbing. It is. a 
flexible mass, which hardens In the courae 
of a few days. 

3. — Amalgam for Mirrors , — ^Amalgam 
for coating mirrors is the completely satu- 
rated compound of the two metals, hard- 
ened in a crystalline form. It is prepared 
directly upon the mirror plate by the fol- 
lowing method. A sheet of tinfoil, some- 
what larger than the mirror, is placed 
upon the silvering table, which has a mar- 
ble top, adjustable by screws to either a 
horizontal or inclined position. After the 
sheet of foil has been spread out, and 
made perfectly smooth, a small quantity 
of mercury is poured over it, and evenly 
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distributed by means of a woolen cloth. 
When the whole sheet has been dampened 
with the mercury, more is poured on, to 
make a layer about % in. deep, and the 
plate of glass, first thoroughly cleansed 
(which is best done with strong soda lye), 
is laid upon it. To do this a strip of 
paper is pushed In between the mercury 
and the layer of amalgam, at one side, 
the edge of the glass laid upon it, and the 
plate is then pushed slowly forward across 
the table and finally allowed to settle 
down upon it. The table is now slightly 
inclined, so that the mercury can drop 
off and the plate settle firmly against the 
amalgam. When the mercury has ceased 
to run off, except very slowly, soft, thick 
woolen cloths are spread over the plate, 
and weights are put on it, to press out 
all excess of mercury. At the same time 
the table is somewhat more sharply in- 
- dined. The weights may be removed in 
about 30 hours, as the amalgam will by 
this time adhere closely to the glass. The 
plate of glass is set up on edge, and a lit- 
tle more mercury will drop off. After 
about four weeks the mirror may be con- 
sidered as finished. 

If curved glass plates are to be made 
tnto mirrors, the amalgam is prepared 
by itself, and after spreading it as evenly 
as possible upon the plate, the latter is 
heated until the amalgam melts. 

Great care must be taken to have the 
plates of glass perfectly clean, as tne 
amalgam will only adhere to a bright 
surface. The cleansing is best per- 
formed by means of washing with 
strong soda lye. Since the process of 
making mirrors by the reduction of silver 
solutions upon the glass has been known, 
and can be quickly and cheaply carried 
out, the use of amalgam is falling more 
and more into disuse, a desirable condi- 
tion in view of the fact that the work is 
very injurious to the health of the work- 
men employed, who must constantly 
breathe in the fumes of the mercury. 

4. — An amalgam consisting of 2 parts 
of zinc and 1 part of tin may be used 
for covering the cushions of frictional 
electric machines. This amalgam is pre- 
pared by first melting the zinc and tin in 
a crucible and adding the quicksilver, pre- 
viously heated. 

5. — We have already spoken of the cad- 
mium amalgam employed for plugging 
teeth, an amalgam of 2 parts of quick- 
silver, 2 parts of tin, and 1 part of cad- 
mium. For the same purpose an amal- 
gam of tin, silver and gold is employed. 
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6 . — Amalgam for Tinning . — Small arti- 
cles of iron, as pins, for example, can be 
tinned by first making them bright by 
pickling in an acid, dipping in melted 
tin amalgam, blanching in dilute acid, 
drying and polishing. 

Zinc Amalgam. 

Zinc amalgamates readily with mer- 
cury, it being only necessary to heat the 
latter to the boiling point and add the 
zinc in small pieces. Zinc amalgam is 
not employed directly, but is largely used 
in the zinc anodes of galvanic batteries. 
For this purpose it is prepared upon the 
zinc plate itself, by heating ,the latter to 
about 482 to 500®F., and dipping It at 
once into mercury, after first coating it 
quickly and uniformly with a solution of 
chloride of zinc and ammonia, applied 
with a brush. Amalgamation takes place 
immediately, and the plates thus treated 
give currents of greater strength and con- 
stancy than ordinary zinc plates. 

Zi7ic Amalgams . — The principal em- 
IHoyment of zinc amalgams is their use 
as a cathode or negative electrode in the 
batteries of Munson, Deniell and Le- 
clanche. This combination is designed to 
render the zinc unattackable by the excit- 
ing liquid of the battery with open cir- 
cuit. The action of the mercury is to 
prevent the zinc from forming a large 
number of small voltaic elements when 
foreign bodies are mingled with the 
metal ; in a word, the giving to ordinary 
zinc the properties of pure zinc, and con- 
sequently of causing a great saving in ex- 
pense. For amalgamating a zinc plate it 
is plunged for a few seconds in water 
in which there is 1-16 in volume of sul- 
phuric acid, then rubbing with a copper- 
wire brush which has been dipped in the 
quicksilver. The mercury takes more 
readily on the zinc when, after the zinc 
has been cleaned with water sharpened 
with sulphuric acid, it is moistened with 
a solution of corrosive sublimate, which 
is reduced, and furnishes a first very thin 
coat of amalgam, on which the quick- 
silver is immediately fixed by simple im- 
mersion, without rubbing. The zinc of 
a battery may be amalgamated by putting 
at the bottom of the compartment con- 
taining each element a little quicksilver 
in such a way that the zinc touches the 
liquid. The amalgamation is effected un- 
der the influence of the current, but this 
process applies only on condition that the 
zinc alone touches the bottom of the ves- 
sel containing the quicksilver. 
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Constant reference should be made to the Index, also to the chapters on 
Cleansing, Glass, Leather, Lapidary Arts, etc. ; also to the very full chapter on 
Paints, Varnishes, etc. 


Academy Board. 

1. — Smooth — Apply to Junkboard a 
coating of size ; when dry, spread on thick 
paint with a palette knife. 

2. — Rough . — Size heavy manila paper, 
apply to two sheets a thick coat of paint, 
place the painted sides together, then 
pull them apart. This will give the board 
a roughened surface or tooth. 

Books, To Gild the edges of. 

To gild the edges, the book should be 
put into the press straight, and on a level 
with the cheeks of the press between cut- 
tingboards, the boards of the book be- 
ing thrown back. The press should be 
screwed up very, tightly, and any pro- 
jection of the cutthigboards should be 
taken away with a chisel. If the paper 
is unsized, or at all spongy, the edge 
should be sized and left to dry. This 
may be ascertained by wetting a leaf 
with the tongue; if spongy, the moisture 
will sink through, as in blotting paper. 
The edge should be scraped quite flat, 
and perfectly even, care being taken to 
scrape every part equally, or one part 
of the edge will be hollow, or perhaps 
one side scraped down, and this will make 
one square larger than the other. When 
scraped quite smo<^th and evenly, a mix- 
ture of black lead and thin glair water 
is painted over the edge, and with a hard 
brush it is well brushed until dry. 

The gold is now cut on the gold cush- 
ion. Lift a leaf out of the book with 
the gold knife, lay it on the gold cushion, 
breathe gently on the center of the leaf 
to lay it flat; it can then be cut with 
ease to any size. The edge is now glaired 
evenly, and the gold is taken up with a 
piece of paper previously greased by draw- 
ing it over the head. The gold is then 
gently laid on the edge which has been 
glaired, the whole ^ge or end being 
done, it Is allowed to get perf^tly* dry, 
which will occupy two hours. 


Before using the burnisher on the gold 
itself some gilders lay a piece of fine* pa- 
per on the gold and gently flatten it with 
the burnisher. Books are often treated 
in this manner ; they then become dull 
gilt. When intended to be bright, a 
waxed cloth should be gently rubbed over 
the surface two or three times before 
using the burnisher. The beauty of bur- 
nishing depends upon the edge presenting 
a solid and uniform metallic surface, 
without any marks of the burnisher. 

Gilding Books. — White of egg, well 
beaten up, is the ordinary sticking mate- 
rial used by binders to put the gold leaf 
on. The leather back of the book is 
varnished with it, and when dry a strip 
of gold leaf is put on the place where 
the letters or ornaments are to be placed ; 
the letters used are common printing 
types (they must be new, however, and 
not been used with printing ink). They 
are heated a little above the boiling point 
of water, which is easily tried with a 
wet finger, and then they are pressed 
on the gold leaf for a few seconds only, 
when the heating of the albumen, or white 
of egg, under it fixes them to the leather 
of the book. The ornamental figures used 
are commonly made of brass, and manu- 
factured for the use of book binders, while 
the type is screwed in an appropriate 
brass or iron holder, with wooden han- 
dle. The back of a well bound book 
being always round, the proper way of 
putting on the gilded letters and orna- 
ments requires a certain way of manipu- 
lation, which it is best to acquire by vlsr 
iting some good bookbinder’s shop in 
the next large city, to see the operation, 
and use your eyes properly so as to get 
all little details. The sides of books be- 
ing flat, it is best to put the letters and 
ornamenti under a press. The type is 
put up in a proper form, it is heated, put 
under die press with the varnished i^e 
of the book, covered with gold leaf on 
^ : •’"p' 


Always consult the Index when using this book. 
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ftie right place, and the press screwed 
down. Sometimes the binder puts the 
strip of gold leaf on the face of the tsrpe, 
in place of on the book. This is equally 
good, and, under certain circumstances, 
I)referable. 

Bronzing. 

This term Is applied to the process of 
' Imparting to the surfaces of figures of 
wood, plaster, of paris, etc., a metallic 
ai)pearance. This is done by first giv- 
ing them a coat of oil or size varnish, 
and, when this is nearly dry, applying 
with a dabber of cotton, or a cameFs-hair 
pencil, any of the metallic bronze pow- 
ders ; or the powder may be placed in a 
little bag of muslin and dusted over the 
surface, and afterward finished off with 
a wad of linen. The surface must be aft- 
erward varnished. (See also chapter on 
PAINT. VARNISHES, etc.) 

1. — Mosaic gold Is prepared by incor- 
porating and grinding : tin, 16 ; flower 
of sulphur, 7 ; mercury, 8 ; and sal am- 
moniac, 8 ; then subliming the amalgam. 
A flaky gold-colored powder remains in 
the matrass. 

2. -— Copper powder is obtained by sat- 
urating nitrous acid with copper and then 
precipitating the copper by exposing iron 
bars in the solution. 

3. — ^Bisulphide of tin has a golden lus- 
ter, flaky texture, and is used for orna- 
mental work, such as paper hangings, and 
as a substitute for gold leaf. 

4. — Dutch foll,^ reduced to a powder by 
grinding, is also used ; and powdered 
plumbago gives an iron-colored shade. 

5. — ^Another kind is made from verdi- 
gris, 8 ; putty powder, 4 ; borax, 2 ; niter, 

2 ; bichloride of;* mercury, % ; grind into 
a paste with oil, and fuse them together. 

6. — Another (re^) ; Sulph. copper, 
100 ; carb. soda, 60 ; mix and Incorporate 
by heat; cool, powder, and add copper 
filings, 16 ; mix ; keep at a white heat 
for 20 minutes; cool, powder, wash, and 
dry. 

7. — Bright yellow; Copper, 83 parts; 
zinc, 17 parts. Orange : Copper, 90 to 
95 parts; zinc, 5 to 10 parts. Copper 
red : Copper, 97 to 99 parts ; zinc, 1 to 
3 parts. 

8. — Bronze powder may be mixed into 
a paint by using Japan drier with a small 
percentage of boiled linseed pll. Both 
should be fresh. 

9. --Gold Bronze Powder. — a. — Purd 
gold bronze powder may be made as fol- 
lows : Grind leaf gold with pure honey 
until the leaves are broken up and mi- 
nutely divided. Bemove thii mixture 
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from the stone by a spatula and stir up 
in a basiif of water ; the water will melt 
the honey and set the gold free. Leave 
the basin undisturbed until the gold sub- 
sides. Pour off the water, and add fresh 
instead, until the honey is entirely washed 
away, after which collect the gold on fil- 
tering pans and dry for use. 

b. — A cheaper sort may be made thus; 
Melt 1 lb. of tin in a crucible and pour 
it on % lb. of pure mercury ; when this 
Is solid grind it Into powder, with 7 oz. 
of flowers of sulphur and % lb. of sal 
ammoniac. 

10.— Silver Bronze Powder. — ^Melt to- 
gether 1 oz. each of bismuth and tin, then 
add 1 oz. quicksilver ; cool, and powder. 

Burnt Wood. 

A very old process of decorating wood 
is to burn in the design with needles of 
different shapes, whereby quite artistic 
effects may be produced, and which only 
requires little practice and a steady hand. 
The clean, smooth surface of light wood 
is rubbed down well, and the design 
sketched on lightly, or pounced on, so 
that the plate does not get soiled. Now 
a steel needle, which has been provided 
at the end with a covering of horn or 
wood, is made red |iot over an alcohol 
flame. With this needle the sketch is 
worked, so that the design becomes burnt 
in and fixed. If it should be burnt in 
too deeply in places, the spot is rubbed 
with fine glass pkper. Platinum points 
come with special outfits, and are more 
effective. 

Canvas, To Prepare for Painting. 

1. — ^Nall the canvas on the stretcher, 
then give it a coat of thin glue size. Al- 
low this to dry, then apply paint of the 
desired tint with a palette knife. The 
paint should have abdut the consistency 
of that sold in artists* tubes. 

2. — White lead, 1 part ; whiting, 2 
parts ; a small portion of litharge and 
sulphate of zinc for driers ; mix witlr 
equal parts of boiled linseed oil and raw 
linseed, tinted with either brown um^r 
or lampblack, for a neutral ground. The 
canvas is tacked upon a stretching frame, 
and sized with weak glue size to which 
a small portic4\ of zinc sulphate Is added. 
When dry it Is stippled over with some 
driers and raw linseed oil, as diin as pos- 
sible, not saturated. Wlien very nearly 
dry the white lead, whiting, etc., is mixed 
up very smooth, and put upon it very 
thin and smooth with a large palette 
knife, and hatched over with a large 
sash tool, drawing it across one way, and 
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then at right angles, until the face pre- 
sents a face like a piece of fine linen or 
cartridge paper, when it is left to dry. . 

Cards, To Gild the Edges of. 

1. — Obtain an extremely thin leaf of 
gold. Put your cards together so that 
the edges are perfectly even. Then place 
in a press with the exposed edge upper- 
most. Coat the edge with a mixture of 
red chalk and water. The gold is blown 
out from small books, and spread on a 
leather cushion, where it is cut to the 
proper size by a smooth-edged knife. A 
camers-hair pencil is dipped into white 
of egg mixed with water, and with this 
the partially dry edge is moistened ; the 
gold is then taken up on a tip brush 
and applied to the moistened edge, to 
which it instantly adheres. When all the 
four edges have been gilt in this way, 
and allowed to remain a very few min- 
utes, take a burnisher formed of a very 
smooth piece of hard stone (usually blood- 
stone), and rub the gold very forcibly, 
which gives the gold a high degree of 
polish. To silver edges take a brush, dip 
it in a saturated solution of gallic acid, 
and wash the edges ; then dip the brush 
into a solution composed of 20 parts ni- 
trate of silver to 1,000 parts distilled 
water. Keep on alternating these solu- 
tions imtil the edges assume a brilliant 
tint. Then wash with distilled water, and 
dry by free air and heat. 

2. — composition consisting of 4 parts 
of Armenian bole and 1 of candied sugar, 
ground together, with water, to a proper 
consistency, and laid on by a brush, with 
the white of an egg. This coating, when 
nearly dry, is smoothed by the burnisher. 
It is then slightly moistened by a sponge 
dipped in clean water, and squeezed in 
the hand, after which gold leaf is applied. 

Carton-plerre Ornaments. 

Composed of the pulp of paper, mixed 
with whiting and glue, pressed into plas- 
ter piece-molds, backed with paper, and, 
when sufficiently set, hardened by drying 
in a hot room. Carton-plerre ornaments 
are stronger and lighter than those made 
fo plaster of paris. 

Coin Impressions, 

Sharp impressions of coins may be ob- 
tained by using a mixture of equal quan- 
tities of molten, thinly liquid sulphur and 
infusorial earth ahd a little graphite. 
Liquefy the mixture by heat, and apply 
with a spoon or l^tula to the coin; on 
cooling, an imprendon of great idiarpness 
will result The ^aphite prevents the 
impression beooihihg dull or unsightly. 
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Colored Pencils for Sketching on Glass, 
Porcelain, etc. 

1. — Black, — Lampblack, 10 parts; white 
wax, 40 parts; tallow, 10 parts. 

2. — White , — Zinc white, 40 parts ; white 
wax, 20 parts ; tallow, 10 parts. 

3. — Light Blue , — ^Prussian blue, 10 
parts ; white wax, 20 parts ; tallow, 10 
parts. 

4. — Dark Blue , — ^Prussian blue, 15 
parts ; gum arable, 5 parts ; tillow, 10 
parts. 

5. — Yellow, — Chrome yellow, 10 parts ; 
wax, 20 parts ; tallow, 10 parts. 

The colors are mixed with the fats In 
warmed vessels, levigated with the same, 
and are then allowed to cool until they 
have acquired the proper consistency for 
being transferred to the presses. In 
these the mass is treated and shaped sim- 
ilarly as the graphite in the presses for 
ordinary pencils. 

Colors Produced by Mixing Pigments. 

According to S. Paris Davis, colors 
may be produced by mixtures of pigments 
as follpws : 

Bismarck Brown , — Take carmine, crim- 
son lake and gold bronze, and mix to- 
gether. If a light shade is desired, use 
vermilion in place of carmine. 

Bottle Green , — Dutch pink and Prus- 
sian blue for ground ; glaze with yellow 
lake. 

Brick Color, — ^Two parts of yellow 
ocher, 1 of red and 1 of white. 

Bronze Green, — ^Five parts of chrome 
green, 1 of black and 1 of umber. 

Brown, — Three parts of red, 2 of black 
and 1 of yellow. 

Canary Yellow. — ^Five parts of white 
and 3 parts of lemon yellow. 

Carnation Red. — Three parts o||. lake 
and 1 of white. 

Chestnut, — ^Two parts of red, 1 of black 
and 2 of chrome yellow. 

Chocolate. — ^Add lake or carmine to 
burnt umber, or take Indian red and 
black to form a brown ; then add yeUow 
to bring about the desired shade. 

Citron. — ^Three parts of red, 2 of yel- 
iow and 1 of blue. 

Claret. — ^Red and black, or carmine and 
blue. '' 

Clay Drab. — ^Raw sienna, raw umber 
and white lead, equal parts ; then ^de 
with chrome green. 

Copper. — One part of red, 2 of yellow 
and 1 of black. 

{.ream , — Five parts of white, 2 of yel- 
low and 1 of red. 
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Deep Buff, — The same, with the addi- 
tion of a little red. 

Drab. — Nine parts of white and 1 of 
umber. 

Dove. — ^Red, white, blue ^nd yellow. 

. Fawn. — Eight parts of white, 1 of red, 
2 of yellow and 1 of umber. 

Flesh. — Eight parts of white, 3 of red 
and 3 of chrome yellow. 

French Gray. — White, shaded with 
ivory bl^k. 

FrenfiW Red. — ^This color is simply In- 
dian red, lightened with vermilion and 
glazed with carmine. 

Gold, — White and yellow, shaded with 
red and blue. 

Grass Green. — Three parts of yellow 
and 1 of Prussian blua 

Green. — Blue and yellow, or black and 
yellow. 

Jonquil Yellow. — Mix flake white and 
chrome yellow, and add vermilion or car- 
mine. 

Lead. — Eight parts of white, 1 of blue 
and 1 of black. 

Lemon, — Five parts of lemon yellow 
and 2 of white. 

Light Buff. — Yellow ocher, tinted with 
white. 

Light Gray. — ^Nine parts of white, 1 
of blue and 1 of black. 

Lilac. — Four parts of red, 3 of white 
and 1 of blue. 

Maroon. — Three parts of carmine and 
2 of yellow. 

Medium Gray. — ^Eight parts of white 
to 2 of black. 

Oak. — Five parts of white, 2 of yellow 
and 1 of red. « 

Olive. — ^Eight parts of yellow, 1 of blue 
and 1 of black. 

Olive Brown. — One part of lemon yel- 
low with 3 parts of burnt umber. Change 
the m^portions for different shades. 

Peach Blossom. — Eight parts of white, 
1 of red, 1 of blue and 1 of yellow. 

Pea Green. — Five parts of white and 1 
of chrome green. 

Pearl, — White, black and red, in pro- 
portions to suit the taste. 

..Plum. — ^Two parts of white, 1 of blue 
and 1 of red. 

Portland Stone. — Three parts of raw 
umber, 3 of yellow ocher and 1 of white. 

Ptarplf. — ^The same as lilac, but dlf- 
ferentiy ^ proportioned ; say 2 parts of 
blue. 

Rose. — ^Five parts of white and 2 of 
carmine. 

Solmdn. — ^Flve parts of white, 1 of yel- 
low, 1 of umber and 1 of red. 

Snuff, parts of yellow and Z of 
Vandyke brown. 
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Stone . — Five parts of white, 2 of yel- 
low and 1 of burnt umber. 

Straw. — Five parts of yellow, 2 of 
white and 1 of red. 

Tan. — Five parts of burnt sienna, 2 of 
yellow and 1 of raw umber. 

Violet. — Similar to lilac, but more red 
than purple. 

Willow Green.^Five parts of white 
and 2 of verdigris. 

Compositions. 

See also chapter on RUBBER, GUTTA 
PERCHA AND CELLULOID. 

1. — A mass for molding, according to 
a process patented by Heinrich Sommer, 
of Grunberg, in Silesia, can be prepared 
by first making a mixture of about 2-5 
chalk, rather more than burnt gypsum, 
and a small quantity of zinc white ; then 
a second mixture of 1-3 boiled linseed, 
1-5 poppy oil, 1-5 varnish, 1-5 strongly 
hydrated boiled glue, about 1-10 to 1-12 
chalk with a small addition of zinc white 
and gypsum, and combining these two 
mixtures, before use, in the proportion of 
2:1 or 3:1. 

2. — Beerit is a material discovered by 

Sculptor Beer in Paris for the production 
of castings of the smallest and also of 
the largest dimensions, the outlines and 
tracing displaying, in both cases, a sharp- 
ness never obtainable with plaster. The 
casting, in about 3 hours after being run 
into the mold, is perfectly hard and com- 
plete, and but seldom requires working 
over. Beerit is said to be composed of 
100 parts of marble dust, 10 to 25 parts 
of pulverized glass, and 5 to 10 parts 
of pulverized, screened lime, mixed with 
water glass. • » 

3. — Substitute for Plaster of Paris. — 
Best whiting, 5 lb. ; glue, 2^ lb. ; linseed 
oil, 2^ lb. Heat these materials, and 
mix them thoroughly. After this com- 
pound has cooled, lay on a stone which 
is covered with powdered whitening, heat 
until the mass is tough and firm. Cover 
with wet cloths to keep moist. Orna- 
ments may be made of this material by 
pressing it into a mold with a screw 
press. It becomes very hard after a time. 

Cotton, To Gild. 

The cotton should be spread with glue, 
dried, then coated with, a thick solution 
of perchment size, and dried again thor- 
oughly. Then applyr the gilding. 

Copjrlng Paper. ^ • 

, 1. — ^The following is cinnnitinicated to 
the Pqlyteehn. Notizptati lay E. pleter- 
ich, in regard to the method he employs 
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for making the copying paper which has 
obtained so good a reputation in Ger- 
many. The manufacture may be divided 
into two parts, vias., the production of 
the color and the application of the same 
to the paper. For blue paper, Dieterich 
uses exclusively the blue color known as 
Paris blue, as covering better than any 
other mineral color. Ten kgm. of the 
same are coarsely ground, and mixed with 
20 kgm. of ordinary olive oil ; 0.25 kgm. 
of glycerine is then added. This mixture 
is exposed for a week in a drying room 
to a temperature of 40 to 50® C., and 
then ground as fine as possible in a paint 
mill. The glycerine softens the hard 
paint and tends to make it more easily 
diffusible. Then Dieterich melted 0.5 kgm. 
of yellow wax with 7,5 kgm. of ligroine, 
and added to this 3 kgm. of the blue mix- 
ture, mixing slowly at a temperature of 
30 or 40® C. The mass is now of the 
consistency of honey. It is applied to 
the paper with a coarse brush, and after- 
ward evenly divided and polished with a 
badger*s-hair brush. The sheets are then 
dried on a table heated by steam. This is 
done in a few minutes, and the paper is 
then ready for shipment. The quanti- 
ties mentioned will be sufficient for about 
1,000 sheets of 50 x 90 centimeters, be- 
ing a day’s work for two girls. For black 
paper aniline black is used in the same 
proportion. The operation must be car- 
ried on in a well ventilated room pro- 
tected from fire, on account of the com- 
bustibility of the material and the nar- 
cotic effects of the ligroine. The paper 
is used by being placed between two 
sheets of paper, the upper one receiving 
the original, the lower one the copy. 

2 . — Permanently Moist Copying Paper, 
— A perpetually damp copying paper, al- 
ways ready for use, is described in The 
Paper Trade Journal, It is prepared by 
dissolving 1 lb. of chloride of magnesium 
in a moderate quantity of warm or cold 
water — about 1 lb. When dissolved, ap- 
ply this solution with a brush to ordinary 
copying paper, whether in book form or 
otherwise, or preferably by means of cloth 
pads saturated with the liquid ; then place 
these pads between any suitable number 
of leaves ; apply pressure, at first very 
moderate, until the absorption by the pa- 
per is complete ; then remove the cloth 
pads and apply with the press a strong 
pressure. It is then ready for use. Paper 
prepared by this process will remain per- 
manently moist under ordinary tempera- 
tures, and if made dry by an extraordi- 
naxy heat, wiU regain its moisture trpon 
be4ng sub^ted to the ixunihon atmos- 
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phere. One advantage of this method is 
that the sheets of paper will not adhere 
to each other, as is frequently the case 
when the paper is prepared with com- 
pounds containing glycerine, etc. The 
above process is patented. 

Draughting. 

Conventional Sectioning , — Our engrav- 
ing illustrates a set of conventional sec- 
tions prepared originally for use in the 
Sibley College of Mechanical Engineering, 
of Cornell University. They were pre- 
pared by Mr. J. S. Head, in charge of 
mechanical drawing and locomotive de- 
sign in this institution. Our engraving 
is made from his new book, entitled “ A 
Course in Mechanical Drawing,” which 
has just been published by John Wiley 
& Sons. It Is, of course, not intended 
that the sections should be used on either 
rough or hurried drawings, but they will 
be useful in all cases where well finished 
and artistic drawings are required. Fig. 
1 shows a conventional method of draw- 
ing sectional rock, wall, and water. When 
no color is to be used, as in tracings for 
blueprint making, the rocks are shaded 
with India ink, and no color is used. A 
No. 175 Gillott pen is recommended. For 
colored drawing the groundwork is made 
of gamboge or burnt umber, and the water 
is represented by a wash of Prussian 
blue. No. 2 shows a conventional method 
of representing marble. The whole sec- 
tion is thoroughly wet, and then each 
stone is streaked with Payne’s gray. 
Building stone is shown in the opposite 
corner, and is made with a light wash 
of Payne’s gray, the shading being added 
with ruling and writing pens. Pig. 8 
shows the method of representing earth. 
The body is made by washing with India 
ink and neutral tint vrith India ink in 
irregular penned lines. Our engfraving 
shows four kinds of timber. No. ^3 is 
chestnut, and is made by a ground wash 
of gamboge with a little crimson lake 
and burnt umber. The colors for grain- 
ing in the sections of the chamber should 
be crimson, and consist of burnt umber, 
Payne’s gray, and crimson lake, in equal 
but sufficient qtiantlty to make a c<m- 
trast with the ground color. Fig. 5 shoiVs 
black walnut, and consists of a ground 
of Payne’s gray, burnt umber, and crim- 
son lake in equal quantity, using the smne 
mixtujTe, with the addition of some burnt 
umber, for the graining. Pig. 6 shows 
hard pine. It is colored with a light wa^ 

crimson lake, hurxit umber and gam- 
boge, and in equal parts with a graining 
mixture of crimson lake and burnt uxn* 
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her. Woods in general are shown in 
Pig. 4, which should be colored with a 
light wash of burnt sienna, and grrained 
with a writing pen and a dark mixture 
of burnt sienna and India ink. The other 
sections are solid wash colors, and do 
not call for special comment. Various 
other conventional sections ^re clearly 
shown in the engraving. 


(Drawing Paper) 


thicklsh paper, as smooth as possible, a 
little larger than the intended illustration, 
is heated by laying it, with proper pre- 
cautions against being injured, on the 
top of a stove, and a piece of beeswax 
is rubbed over it until the paper Is com- 
pletely covered with a thin coating. A 
piece of glass, the size of the paper, is 
blackened by being held over a candle, 



STANDARD CONVENTIONAL SECTIONS FOR DRAWINGS. 


Draughting Paper. — ^Water, 15 parts ; 
powdered tragacanth, m parts ; dissolve, 
and strain through gauze. Stretch the 
paper on a board, apply the mixture 
smoothly to it The paper thus treated 
will take either oil or water colors. 

Drawing Paper. 

Astronomical Drawing Paper. — Felix 
Plateau describes in Lee Mondes an in- 
genious process for drawing on paper 
white lines on a bladk ground— a method 
frequently used for astronomical illiiitra- 
tions — by means of which both author and 
Eurtist are able to Judge of the of 

such an lllusU'ation before putting it into 
the hands of the engraver. A piece of 


and, when thoroughly cooled, it is laid 
on the waxed paper and rubbed thor- 
oughly with the fingers, the result being 
that the blackened surface Is produced on 
the paper, on which any design can be 
traced with a needle for the finer lines, 
or the back of a steel pen for the thicker 
ones. 

BlTie Drawing Paper. — ^The blue draw- 
ing paper of commerce, which Is fre- 
quently employed for technical drawings, 
is usually little durable. For the pro- 
duction of a very serviceable and strong 
drawing paper the following process is 
recommended. Mix a solution of : Gum 
arable, 2 e. cm. ; ammonia iron citrate, 
3 c. cuL ; tartaric aci4 2 c. cm. ; distilled 
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water, 20 c. cm. After still adding 4 
c. cm. of solution of ammonia with a so- 
lution of potassium ferrocyanide, 2.5 
c. cm. ; distilled water, 10.0 c. cm., and 
allow the mixture to stand in the dark 
half an hour. Apply the preparation on 
the paper by means of a soft brush, in 
artificial light, and dry in the dark. Next, 
expose the paper to light until It appears 
dark violet, place in water for 10 sec- 
onds, air a short time, wash with water, 
and finally dip in a solution of eau de 
javelle, 50 c. cm. ; distilled water, 1,000 
c. cm., until it turns dark blue. 

Creases Out of Drawing Paper or 
Drawings, To Remove . — Place the draw- 
ing face downward on a sheet of smooth 
white paper, cover with another sheet, 
slightly dampened ; iron with an iron 
moderately warm. Engravings may be 
treated in the same way. 

Fixing on Drawing Boards . — ^Take a 
sheet of drawing paper and damp it on 
the back side with a wet sponge and 
clean water. While the paper is expand- 
ing take a spoonful of wheat flour, mix 
with a little cold water, and make it 
a moderately thick paste ; spread the 
paste around the edge of the drawing 
paper 1 in. wide with a feather, then 
turn the drawing paper over and press 
the edges down on the board. After this 
take four straight pieces of deal . wood, 
% X2M in. wide, place them on the edge 
of the drawing paper, and put a large 
book or heavy weight on each corner to 
make the paper adhere firmly to the board. 
In about an hour’s time the paper will 
be straight and even, and quite ready for 
executing a drawing. When the drawing 
is finished take a sharp knife and raise 
one corner of the paper, then take a scale, 
run it around the edges, and the paper 
will come off easily. Tum it over and 
take the dry paste off with a knife, and 
all will be perfectly clean, and no paper 
will be wasted. 

4 . — Oil Spreading, To Prevent. — Dis- 
solve M oz. of clear gelatine in 6 oz. of 
hot water, strain, and apply to paper. 
Let it get dry before painting. 

6 . — Prepared Paper . — ^Paper prepared 
so that a brass pointer Ipaves a black 
mark on it. Dissolve ^ oz. of pure so- 
dium sulphide and ^ oz. of sodium hypo- 
sulphite in 1 qt. of rain water ; filter the 
solution, and with it uniformly moisten 
the surface of the paper; then dry the 
latter under pressure between clean blot- 
ting paper. 

6* — Transparent, — a^—Dissolve a given 
quantity of castor oil in 2 or 3 yol- 
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umes of absolute alcohol, according to the 
thickness of the paper, and apply with a 
sponge. The alcohol evaporates in a few 
minutes, and the tracing paper is ready 
for immediate use. The drawing or trac- 
ing can be made either with lead pencil 
or India ink, and the oil removed from 
the paper by immersing it in absolute al- 
cohol, thus restoring its original capacity. 
The ink used must be of the waterproof 
variety. 

b. — An American trade paper recom- 
mends saturation with benzine. In a li^ 
tie while the absorbed liquid is again dis- 
persed by evaporation, and no evidence 
of the treatment remains. 

7. — Washable . — ^Any kind of paper is 
Ughtly primed with glue or another suit- 
able binder, to which a finely powdered 
inorganic body, such as zinc white, chalk, 
lime, or heavy spar, as well as the desired 
coloring matter for the paper, are added. 
Next, the paper thus treateti is coated 
with soluble glass — silicate of potash or 
of soda — to which small amounts of mag- 
nesia have been admixed, or else it is 
dipped into this mixture, and dried for 
about 10 days in a temperature of 25® 
C. (77® P.). Paper thus prepared can 
be written or drawn upon with lead pen- 
cil, chalk, colored crayons, carbon, India 
ink, and lithographic crayon, and the 
writing or drawing may be washed off 
20 or more times, entirely or partly, 
without the paper clianghig materially. 
Hence, paper treated as indicated pre- 
sents the advantage of great economy in 
schools, especially schools of designing. 
In making designs and sketching plans, 
etc., it offers the convenience that any- 
thing wrong may be readily and quickly 
removed with a moist sponge and imme- 
diately corrected, since the washed places 
can be worked on again at once. This 
paper is preferable to the heavy slates 
used in teaching writing and drawing, 
and is commendable for that purpose, if 
only for the reason that it can be given 
any color not tiring the eye. 

Drawings. 

1 . — Chalk Drawings, To Fix , — ^Dissolve 
40 parts of alum and 20 parts of isin- 
glass in 2,000 parts of rain water by 
boiling ; strain the mixture through linen, 
and add to it about 250 parts of alcohol, 
the paper may be dipped in the liquid, or 
the latter can be poured over it. 

Z.^Diagrams for hanteHi Use , — ^Take 
thin, transparent sheet zylonite, or oel- 
luloid, and wash thoroughly with water, 
t^en dry, rub with fine whlUng to ie* 
move all grease. Drawings or writing 
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can now be placed on the zylonite as eas- 
ily as on paper. Tracings can be readily 
made which are better than those on 
gelatine. Clamp the finished work be- 
tween two glasses x 4 in., and bind 
the edge with paper. 

3. — Fixing Drawings. — a. — Immerse the 
drawing in skimmed milk. A special fix- 
ative is sold for the purpose by dealers 
in art materials. Collodion, if very thin, 
might be used with advantage ; often used 
for manuscripts. 

b. — Flow with very thin collodion. 

c. — Two tablespoonfuls of rice, boiled 
in 1 pt. or 1 % pt. of water ; strain, and 
pass the drawing quickly through the li- 
quid ; use a large fiat dish for the liquid. 

d. — Prepare water starch in the man- 
ner of the laundress, of such strength as 
to form a Jelly when cold, and then ap- 
ply with a broad camel’s-hair brush, as in 
varnishing. The same may be done with 
thin cold isinglass water or size, or rice 
water. 

4. — Mounting and Varnishing. — Paste 
the drawing on the background. Flour 
paste is as good as any ; and when it is 
dry, size the surface with a solution of 
gum arable or white glue. When that 
is dry, use any varnish you please. For 
a delicate picture or drawing, dammar 
varnish is the best ; bvit it must be ap- 
plied rapidly to secure an even surface. 

5. — Mounting on Linen. — The linen or 
calico is first stretched by tacking it 
tightly on a frame or stretcher. It is 
then thoroughly coated with strong size, 
and left until nearly dry. The sheet of 
paper to be mounted requires to be well 
covered with paste ; this will be best if 
done twice, leaving the first coat about 
10 minutes to soak into the paper. After 
applying the second coat place the paper 
on the linen and dab it all over with a 
clean cloth. Cut off when thoroughly 
dry. 

6. — Varnishing. — a. — ^Put a drop or two 
of acetic acid in the ink, and when the 
drawing Is dry, varnish with mastic var- 
nish. 

b. — Boil parchment cuttings until a size 
is produced. 

Bngravlags, To Bleach Copper Plate. 

Stir 0.5 part of chloride of lime with 
2 parts of water, add 8 parts more water, 
stir the fluid during 2 hours, 5 or 6 times, 
allow It to settle, and pour off the clear 
fluid ; dilute with 3 parts of clean water. 
Lay the copper-plate print between two 
frames covered with linen, then In a box 
pour the diloride of lime solution over 
it, and leave it standing from half an 
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hour to an hour. Allow the fluid to run 
out at the bottom of the box, pour in 
clean water several times, take out both 
frames, dry partially, remove upper frame 
and press the print between cardboard 
sheets. 

Engravings, To Clean. (See also Index.) 

Mounting . — Strain thin muslin on a 
frame, then carefully paste on it the en- 
graving, so as to be free from creases ; 
afterward, and when dry, give the en- 
graving two coats of thin size (made by 
putting a piece of glue the size of a 
small nut into a small cupful of hot 
water) ; finally, when this dries, varnish 
the engraving with a varnish known as 
white hard. (See also DRAWINGS.) 

Flowers, How to Make Wax. 

1. — This affords a pleasant way of 
passing time, and is usefuL Use only the 
purest virgin wax, entirely freed from all 
extraneous matters. Wax that is either 
grgnular or friable must be rejected. It 
is generally melted in vessels of tinned 
iron, copper or earthenware. To render 
it ductile, fine Venice turpentine, white, 
pure, and of an agreeable odor, is added. 
The mixture is constantly stirred with a 
glass or wooden spatula. All contact with 
iron must be avoided, and if the vessels 
are of that material they must be well 
and carefully tinned. When stiff leaves 
are to be executed, 2 parts of spermaceti 
are added to 8 parts of wax, to give 
transparency. Much care and tact are 
needed in coloring the wax. The colors 
being in fine powder, are made Into a 
paste by adding, little by little, essence 
of citron or lavender. When the tritura- 
tion is perfect this paste is mixed with 
melted wax, stirring rapidly all the while ; 
and while the mass is still liquid it is 
poured into molds of pasteboard or tinned 
iron, of the shape of tablets, and is then 
ready for use. Sometimes it is passed 
through fine muslin as it flows into the 
molds. 

Another method is to tie up the color 
in a muslin bag, and wave it about among 
the molten wax until the desired tint is 
obtained. To combine colors it is only 
necessary to have 2 or 3 bags containing 
different colors, and to employ as much 
of each as shall have the deidred effect. 
These bags, far from being spoiled by 
dipping in wax already containing other 
jshades, have only to be rinsed m pure 
water to flt them for coloring other wax. 
The colors most in use in wax flower 
making are pure forms of white lead, 
v^milion, lake, and carmine* ultrmharine, 
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cobalt, indigo, and Prussian blue, chrome. 
Naples yellow, and yellow ocher. Greens 
and violets are chiefly made from mix- 
tures of the above. 

The wax being prepared, the manufac- 
ture of the artificial flowers is carried on 
in two ways. The first consists in steep- 
ing liquid wax in little wooden molds 
rinsed with water, around which the wax 
forms in a thin layer, so as to take the 
form of the mold, and thus to present, 
when detached from it, the appearance 
of the whole or part of a flower. In 
this way lilac and other simple blossoms 
are obtained with much rapidity. 

The branches are also executed with 
wax, softened by heat, and molded with 
the fingers, round a thread of wire. 

As for leaves and petals, they are cut 
out of sheets of colored wax of the proper 
thickness. These sheets are glossy on one 
side and velvety on the other. 

To express the veining of leaves they 
arc placed in moistened molds and pressed 
with the thumb sufficiently to get the im- 
pression, which is accurately copied from 
nature. 

The petals are made to adhere simply 
t)y pressure ; the leaves are placed on a 
little foot stalk and the latter fastened 
to the stem. 

The manner of procuring molds for the 
accurate imitation of leaves is as follows : 
A natural leaf of the plant it is wished 
to imitate is spread out on a flat surface 
of marble, for example. It is lightly but 
equally greased with olive oil, and sur- 
rounded with a wall of wax, which must 
not touch it. Then in a small vessel 
containing a few spoonfuls of water a 
few pinches of plaster of paris are to be 
thrown, and briskly stirred till the liquid 
has the consistency of thick cream. This 
is poured over the leaf, and left till it 
is well hardened. It is then lifted up and 
the leaf detached, when it will be seen 
that the plaster has taken a perfect im- 
pression of every vein and indentation. 
Such molds are rendered far more dur- 
able if they are Impregnated, while warm. 
With drying oil. This gives them greater 
solidity, and prevents their crumbling 
from frequent immersion in water. 

It Is necessary to Impress strongly on 
all amateur wax flower makers the ne- 
cessity for having all tools and molds 
completely moistened with water, other- 
wise the wax will be constantly adhering, 
and preventing neatness of workmanship. 

2.— Get a sheet of glass, 18 in. square. 
Put some soft soap in hot water, in a 
bath, and stir it until it lathers. Warm 
some of the wax, as for fndt, adding a 


little balsam fir ; color according to the 
work in hand. When the soap-water in 
the bath is blood-warm, and the wax 
melted and colored, steep the glass in 
the water, take it out, plunge it into the 
warm wax, and when it has an even coat 
of wax on it plunge it into the water 
again, so obtaining a smooth sheet of 
wax. Lay this on the board, dry it, and 
lay a natural leaf on it, making the veins 
on the wax with the thumbnail. Cut out 
the shape of the leaf with a sharp pen- 
knife, and curl by bending over the An- 
ger or back of the hand. Join the leaves 
by the aid of fine wire, and mount un- 
der a glass case. Practice in making 
leaves will lead to the making of flowers, 
which are more difficult than fruit or 
leaves, as there are no molds. Take a 
rose, for instance ; every leaf has to be 
made separately, of very thin wax, and 
Joined by wire. Keep on trying, however, 
as the same wax will do over and over 
again. The following short table serves 
as a guide to coloring. “Cast” means the 
color the wax should be made while warm. 
“Applied” means put on dry after fruit 
is completed. Always get a fine specimen 
to copy : 

^Artlcir f Cast Applied 


Apples Chrome yellow Greenish 

touches 

Banana Melon Chrome yellow Greenish 

touches 

Cherries White or pale Touched up 

yellow with lake 

Egg Plums Chrome yellow Touched up 

greenish 

Filberts Green 

Oranges Different parts 

yellow and 
red lead well 
mixed in the 
wax before 
casting 

Pears Yellow Touched up 

to nature 

Plums Prussian blue 

, and red well 

mixed before 
casting 

Pineapple Yellow Experim^ent 

with gam- 
boge 

Pomegranate Burnt umber Touched up 

with purple 

Peach White Touched up 

with chro- 
me yellow 
and lales 

An Egg White Touched up 

with chalk 

Cleanliness is indispensable ; not a parti- 
cle of dirt must be near tjie work. In 


( m y 


Art and Artists' Materials 


(Fruit, Wax) 


mixing the plaster, always remove all 
traces of one lot before preparing the 
next. 

Fruit, How to Make Wax. 

The necessary things include 4 lb. of 
medium sand, a large pie dish, a pudding 
basin, a wooden spoon, and a small table 
knife. For the mold obtain a 7*lb. bag 
of best fine plaster of paris ; for the model 
3 or 4 lb. of best white wax. It will also 
be necessary to have a small quantity of 
each of the following dry colors : Prus- 
sian blue, ultramarine blue, carmine, 
chrome yellow, rose pink, purple, scarlet 
powder, No. 1 chrome green, No. 2 chrome 
green, and any other colors that taste 
may suggest. One bottle of balsam fir 
and some fine wire will also be needed. 
Begin by making a lemon. Take the 
basin, and stand a lemon upright in it; 
surround the lemon evenly with sand till 
exactly half has been covered, so that one- 
half projects from an even layer of sand. 
Now encircle the visible half of the lemon 
by a band of pasteboard 2 in. high, and 
exactly 1 in. larger in circumference than 
the fruit. In the pie dish mix enough 
plaster of paris to the thickness of a stiff 
cream to cover the half of tlie lemon 
with a coat % in. thick. Having got It 
to the right thickness, pour it over the 
half lemon, taking care that an even coat 
is depositcJd. The cardboard circle will 
prevent the plaster running away. Leave 
it alone until it is hard enough to handle, 
then take it up gently, take out the fruit 
without injuring the fine indentations of 
the peel in the Interior of the shell, re- 
move any sand that may be clinging to 
the base of the half mold, and make in 
the rim of it four holes, each large enough 
to hold a pea. Grease the rim and holes 
with a little oil and fat, mixed; replace 
the lemon in the mold exactly as it was 
when removed, taking great care in that 
respect ; fix a card rim around the outer 
edge of the half mold, and the mold can 
then be completed. Wash from the uten- 
sils all traces of the previous plaster ; this 
is most important. Mix fresh plaster, 
and pour it over the other half of the 
lemon, taking care that this is as thick 
as that previously mixed. The fruit is 
now completely coated with plaster. Let 
this dry as before ; when it is ready, In- 
sert a knife between, the Joints and pry 
it apart without damaging the interior ; 
take out the fruit, and the mold is com- 
plete. Let the mold rest for half an 
hour. Casting the wax is the easiest part 
of the business. Melt in a covered basin 
enough wax nearly to fill! one of the 
halves of the mold, and while it is Warm 
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well mix with it sufficient chrome yellow. 
Now take the mold and Immerse it in 
hot water for a minute; then add a lit- 
tle balsam fir to the wax, and pour it into 
one of the half molds. Fix the other 
half on, and, taking the mold in the 
hands, press the halves together, and 
shake the whole in such a way that the 
wax is run evenly over the Interior of 
the mold. Do this for a few minutes, 
then plunge the hands, with the mold, 
into cold water, and leave it there for 
two minutes ; take It out, open the mold, 
and the lemon will be complete, unless 
it is desired to touch up the ends with 
No. 2 chrome green. In this way almost 
anything that, is moldable — including 
fruits, nuts, vegetables, etc. — may be 
made ; and wax-working is not only in- 
structive and pleasant, but, in the hands 
of a smart person, remunerative. 

Gilding. 

See also chapter relating to GLASS, 
LEATHER, etc. ; also PICTURE FRAMES, 
MARBLE, etc., in this section. The spe- 
cial chapter relating to LAPIDARY ARTS, 
HORN, BONE, etc., should be consulted, as 
well as t^e Index. 

Oil Gilding. — This species of gilding 
may be divided Into several operations. 

1. — The surface is prepared by a coat- 
ing of white lead in drying oil. 

2. — Another coat is given, made with 
calcined white lead or masiscot, ground in 
linseed oil and turpentine ; three or four 
coats of this mixture are often given, ob- 
serving to carefully smooth off each coat 
with pumice or shave grass before the 
application of the following ones. 

3. — The gold color, or paint, is next 
applied. It is usually very adhesive gold 
size, or the bottom of the pot or dish in 
which painters wash their brushes. For 
this purpose it is thoroughly ground and 
strained. 

4. — When the gold color becomes par- 
tially dry, and sufficiently tenacious, the 
gold leaf is applied, and pressed on with 
a wad of cotton, wood, or a soft brush. 

Oil Size for Gilding. — Grind calcined 
red ocher with the best and ^oldest drying 
oil, and mix with it a little oil of tur- 
pentine when used. When the work is 
to be gilded, first give it a coat of parch- 
ment size, then apply the above size, 
where requisite, either In patterns or let- 
ters, and let it remain till, by touching 
It with the finger, it feels just sticky ; 
then apply the gold leaf, and dab it on 
with a little piece of cotton ; in about an 
hour wash off the superfiuous gold with 
a sponge and water, and when dty var- 
nish with copal Vakiish. 
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Size for Bronzing and Gilding. — com- 
bination of asphaltum, drying oil and 
spirits of turpentine will be found useful 
as a size for bronzing and pale gilding. 
A size for cloth, silk, etc., may be made 
by taking a little honey mixed with thick 
glue. This is to be reduced to a proper 
consistency, and it then has the effect 
of giving a fine bright luster. 

Wcuc, GUder^St Production of. — ^Por the 
production of various colorings of gold 
in fire gilding, the respective places are 
frequently covered with so-called gilder’s 
wax. Same consists of mixtures of vari- 
ous chemicals which have an etching ac- 
tion in the red heat upon the bronze 
mass, thus causing roughness of unequal 
depth, as well as through the fact that 
the composition of the bronze is changed 
somewhat on the surface, a relief of the 
gold color being effected In consequence 
of these two circumstances. The gilding 
wax is prepared by melting together the 
finely powdered chemicals with wax ac- 
cording to the following recipes : 



I. 

II. 

III. 

IV. 

V. 

Yellow wax. 

32 

32 

32 

96 

36 

Red chalk 

3 

24 

18 

48 

18 

Verdigris 

2 

4 

18 

32 

18 

Burnt alum 

2 

4 




Burnt borax 



2 

i 

3 

Copper ash 


4 

6 

20 

8 

Zinc vitriol 




32 

18 

Green vitriol. ..... 

Glass. 

• * 



1 

6 


Bronze Drawing on Glass Plates . — 
After the glass has been polished clean, 
take a solution of isinglass, the same as 
used for gilding, and by means of a soft 
otter*s-hair brush apply it quickly to the 
glass. It is, of course, understood that 
the solution must be carefully filtered. 
Then the galss is held by the comers, 
obliquely over the flame of a lamp, so 
that the fluid runs off until it is per- 
fectly dry. The position must not be 
changed, otherwise ridges will be produced 
on the surface. When the glass has been 
prepared in this manner write firmly on 
it. By this means, lettering, etc., in mi- 
croscopic proportions, can be done. It 
is best to use a drawing pen, The glass 
remains perfectly clear and clean, and it 
is not necessary to wash it off. Aquarelle 
colors may also be used, and, for outlin- 
ing, India ink. (See also special chapter 
on GLASS.) 

Granite, Gildiiig on. 

Apply a coat of size and then two or 
thri^ coats of size and fine i>owdered 
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whiting. Let each coat dry, and rub down 
with fine glass paper before the next is 
applied. Then go over it thinly and even^ 
ly with gold size, and apply the gold 
leaf. 

Lithographic Paper. 

To prevent ink from adhering to and 
sinking into lithographic paper, which 
would render a perfect transfer to the 
stone impossible, the following plans are 
used : 

1. — Coat the paper with 3 successive 
layers of sheep’ s-foot jelly, 1 of cold starch 
and 1 of gamboge. The first coat is ap- 
plied by a sponge dipped in the hot so- 
lution of jelly, thinly but very evenly 
over the whole surface ,* the others are 
applied in succession, each previous one 
being allowed to d^ first. When the 
paper is dry it is smoothed by passing 
through the lithographic press. 

2. — Cover rather strong unsized paper 
with a varnish composed of 120 parts 
starch, 40 of gum arable, and 20 of alum. 
Make a moderate paste of the starch by 
boiling, dissolve the gum and alum sep- 
arately, and then mix all together. When 
well mixed, apply hot, with a flat, smooth 
brush, to the leaves of paper. Dry, and 
smooth by passing under the press. 

3. — This paper, which is written upon 
with lithographic ink, may be prepared 
by either of the following formulae Take 
starch, 6 oz. ,* gum arable, 2 oz. ; alum, 1 
oz. Make a strong solution of each, sep- 
arately, in hot water, then mix the whole, 
and strain the liquor through gauze. It 
must be applied to one side of the paper 
while still warm by means of a soft brush 
or sponge. A second or third coating 
may be given as the preceding one be- 
comes dry. The paper is finally pressed 
to render it smooth. 

4. -r-The paper must first receive 3 coats 
of thin size, 1 coat of good white starch, 
and 1 coat of a weak solution of gamboge 
in water. The ingredients are to be ap- 
plied cold with a sponge, and each coat 

: allowed to dry before the next is ap- 
plied. 

Maps. 

i Backing Maps with Afuslin.^^tretch 
; your muslin (ordinary cotton stuff) on 
' a wooden stretcher by means of tacks^ 
cover your map on the back with an even 
: and thin coat of good boiled starch or 
flour paste, or other sticking material, no 
matter what, if it only sticks. Lay the 
map on the cloth, only taking care to 
do this smoothly and to avoid writhes ; 
^ rub it evenly down after temporarily bov- 
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ering the place you rub with a piece of 
clean paper, so as to avoid friction over 
the njap Itself. Let it dry, and the work 
is done. In order to avoid wrinkles, it 
is quite essential to let your paper map. 
after being covered with the starch paste, 
soak for a few minutes, so as to give 
the paper a chance to expand from the 
moisture. It will then, while contract- 
ing from the drying, obtain a very smooth- 
ly stretched surface. Bookbinders al- 
ways carefully observe this when pasting 
papers on book covers, etc. 

1. — Map Colors. — Blue. — A weak mix- 
tui'e of sulphate of indigo and water, to 
which add a small quantity of gum. 

2. — Green. — Dissolve crystals of verdi- 
gris in water, and add a small quantity 
of gum. 

3. — Red. — Make a decoction of Brazil 
dust in vinegar and a small quantity of 
gum and alum ; or make an infusion of 
cochineal and add a little gum. 

4. — Yellow. — Dissolve gamboge in wa- 
ter, or make a decoction of French ber- 
ries, strain, and add a small quantity of 
gum arable. 

1. — To Mount Maps. — Stretch smooth 
factory cloth upon a frame and coat it 
with glue size. Before this dries apply 
a strong flour paste to the back of the 
map and lay it smoothly on the cloth. 
Let it remain until perfectly dry. If 
the map is to be varnished, apply two 
or three coats of isinglass size, and after 
it becomes thoroughly dry flow on a coat 
of varnish consisting of balsam of fir 
diluted to the proper consistency with tur- 
pentine. 

2. — Stretch the muslin on a flat table, 
tacking the edges, if necessary ; spread the 
paper face downward on another table, 
and rub it over with perfectly smooth 
flour paste. If necessary, the paste must 
be passed through a fine wire sieve. If 
properly made, this will not be required. 
Then lift the paper and place it, paste 
side downward, on the muslin. Lay an- 
other piece over It, and rub it down with 
the hand. 

Relief Maps. — Suppose you have a 
map of a section of country on which 
are marked contour lines, made by pass- 
ing horizontal planes at vertical distances 
of 10 ft., or any other distance. Take 
sheets of cardboard so that the thickness 
shall represent 1 ft., then 10 superposed 
will give 10 ft. The thickness cf the 
cardboard is, of course, the unit of your 
scale, both vertical and horizontal. Now 
cut out pieces of cardboard of tbe same 
size and shape as the horizontal space 
embraced % the ditferem contour hues. 
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I Then on your map draw in between the 
contour lines and approximately parallel 
to the nine other lines, and cut pieces of 
cardboard corresponding to them. Super- 
pose these in their regular order, and you 
have the rough formation in relief of 
your map. The pieces of cardboard are 
pasted together and carefully pressed to 
keep the whole mass uniform. Then 
smear wax over the whole, in order to 
make a smooth surface. Different col- 
ors will represent roads, grass, rlvera, etc. 
Trees or forests can be represented by 
dried green moss. Houses and other build- 
ings and constructions are made of wax. 
In the practical work of making such 
a map, other details may come up, but 
they will generally be such as will pre- 
sent little difficulty to any one at all con- 
versant with modeling. The chief diffi- 
culty lies in procuring maps with contour 
lines marked on them. 

Marble. 

Artificial . — A new process by L. Beau- 
.mel has for its purpose the production 
of imitation of statuary marble, onyx, 
and other multicolored kinds of stone. 
The mass used consists of alum and heavy 
spar (barium sulphate), with the addi- 
tion of water and the requisite pigments. 

The following proportions have been 
found to be very serviceable : Alum, 
1,000 ; heavy spar, 10 to 100 ; water, 100 ; 
the amount of heavy spar being governed 
by the degree of translucence desired. 

The alum is dissolved in water with 
the use of heat. As soon as the solution 
boils mix in the heavy spar, stirred with 
water and the pigment; boll down until 
the mixture has lost about 3% of Its 
weight, at which moment the mass ex- 
hibits a density of 34® B. at a tempera- 
ture of 100® C. Allow to cool, with con- 
stant stirring, until the substance is semi- 
liquid. 

The resultant mass is poured into a 
mold covered on the inside with several 
layers of collodion, and the cast permitted 
to cool completely^ in the mold, where- 
upon it is taken out and dried entirely 
in an airy room. Subsequent)^ the ob- 
ject may be polished, patiniz^ or fin- 
ished in some other way. 

Gilding Letters on. — Apply a coating 
of size first, then apply successively sev- 
eral coats of size thi^ened with whiting, 
until a i^>od face is produceit Let each 
coat dry, and rub it down with fine glass 
paper before applying ttai 
go over the marble thinly and evenly 
with gold size. Aie>2y the gold leaf » and 
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burnish with an agate. The gold leaf 
must be applied several times to give a 
good effect. 

Modeling Compounds and Waxes for 
Artistic Purposes. 

1. — Clay . — Knead dry clay with glycer- 
ine instead of water, work thoroughly 
with the hands, moisten work at inter- 
vals of 2 or 3 days, keep covered with 
an old piece of rubber cloth to prevent 
evaporation of moisture. 

2. — ScvXptoT*s Putty . — Mix 200 parts 
of dry clay or powdered soapstone with 
100 parts of wheat flour ; stir the mix- 
ture carefully into 300 parts of melted 
white wax, not too hot. If desired, the 
mass may be colored at pleasure. The 
so-called “modeling clay” may be made 
by kneading dry clay with glycerine in- 
stead of water. The mass must be worked 
thoroughly with the hands, and moistened 
at intervals of 2 or 3 days. To prevent 
evaporation, it should be kept covered 
with a piece of rubber cloth. 

3. — Wax. — a. — Yellow wax, 16 oz. ; corn 
starch, 8 oz. ; Venice turpentine, 4 oz. ; 
olive oil, 1 oz, ; Venetian red, 1 oz. Melt 
the wax and oil, to which add the corn 
starch and Venetian red, constantly stir- 
ring ; lastly add the Venice turpentine. 
Pour the mixture in thin layers upon 
greased tiles, and when cold remove and 
roll into bundles. 

b, — In the following the first column 
gives the proportions for a soft wax, the 
second for a harder one 

Parts. Parts. 


White wax 64 64 

Lard 8 4 

Venice turpentine 8 3 

Burgundy pitch 8 7 

Color 8 8 


The soft wax is used for large models, 
the hard for small ones. Any earthy 
color may be used. 

c. — For summer use : White wax, 20 
parts ; soft turpentine, 4 parts ; benne oil, 
1 part ; cinnabar, 2 parts. 

d. — For winter use : White wax, 10 
parts ; soft turpentine, 3 parts ; benne oil, 
1 part; cinnabar, 1 part. 

e. — Work up pure beeswax, either the 
natural yellow or bleached, as desired. 
In twice its weight of spirit of turpen- 
tine. Color with yellow or red ocher, or 
with alkanet Put the ochers into the 
turpentine at the same time as the wax, 
ste^ the alkanet in the essence fOr 12 
hours or so before, and decant off the 
cle^^Oolored liquid. No heat is used. 
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f. — ^Melt 20 oz. best white wax, and 
while it is cooling mix with 1 oz. of 
flake white. 

g. — Best yellow wax, 50 parts ; Venice 
turpentine, 7 parts ; lard, 3% parts ; bole 
elutriated, 36 parts ; mix, and knead thor- 
oughly. 

h. — White wax, melted, and mixed with 
lard to make it workable. In working 
it the tools used, the board or stone, are 
moistened with water to prevent its ad- 
hering ; it may be colored to any desirable 
tint with a dry color. 

i. — En gravers* Border Wax. — ( 1 ) — 
Beeswax, 1 part ; pitch, 2 parts ; tallow, 
1 part. 

(2) — Rosin, 3 oz. ; beeswax, 2 oz. ; 
sweet oil, q. s. Incorporate thoroughly 
by heat, turn into cold water, and work 
thoroughly with the hands ; if brittle, melt 
again, and add more oil. 

k. — Engraving Wax. — The following is 
said to be a good receipt for map en- 
graving wax : Linseed oil, 4 oz. ; gum 
l>enzoin, ^ oz. ; white wax, % oz. ; boil 
two-thirds. 

l. — Impression Wax. — Temper paraffine 
wax with olive oil to suit conditions. Mix 
a little whiting with it while hot. 

m. — Repairing Wax Dummies. — For re- 
pairing cracks In the face, etc., of wax 
dummies, a suitable composition may be 
made by melting 3 parts of white wax 
with, say, 1 part of clarified lard. More 
or less lard will make it softer or harder, 
as desired. If it is wished to be of the 
same general tone as the figure, the neces- 
sary color, in dry powder, may be added 
in melting ; or the new work may be 
made to match afterward with dry color 
and a camers-hair brush. If the repair 
is in the mouth, eyebrows, etc., tube oil 
color may be necessary. A feW drops of 
balsam fir added to the wax will prevent 
it from melting In the sun. The tools 
for smoothing down should be of polished 
boxwood, or better, of bone ; in form they 
are like the human thumb, but on a 
smaller scale. Such modeling tools can 
be bought at the larger tool shops and 
of artists* colormen. Failing anything 
better, a rounded toothbrush handle will 
serve the purpose. Wetting the tool will 
prevent the wax sticking. 

Molds. 

1 . — Alloys. — Plaster oi parts, mixed 
with equal parts of powdered pumice- 
stone, makes a fine mold for casting fus- 
ible metals. The same mixture is useful 
for incasing articles to be soldered or 
brazed. Cas^ of plaster of parts may pe- 
made to Imitate fine bronzes by givte 
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them two or three coats of shellac var- 
nish, and when dry applying a coat of 
mastic varnish and dusting on fine bronze 
powder when the mastic varnish becomes 
sticky. 

2. — Blackening for Molds . — Charcoal 
powder, or, in some instances, fine coal 
dust. 

3. — Gelatine. — a. — Allow 12 oz, of gel- 
atine to soak for a few hours in water 
until it has absorbed as much as it can, 
then apply heat, by which it will liquefy. 
If the mold is required to be elastic, add 
3 oz. of molasses and mix well with the 
gelatine. If a little chrome alum (pre- 
cise proportions are immaterial) be added 
to the gelatine, it causes it to lose its 
property of being again dissolved in wa- 
ter. A saturated solution of bichromate 
of potash, brushed over the surface of 
the mold, allowed to become dry, and 
afterw^ard exposed to sunlight for a few 
minutes, renders the surface so hard as to 
be unaffected by moisture. 

b. — Take the very best glue you can 
get, place it in plenty of cold water at 
night ; the next morning take it out, and 
you will find it swollen ; the water it has 
absorbed during the night is sufficient to 
melt it by heat ; mix then as much thick 
glycerine with it as you had glue, and 
keep the vessel containing them in a steam 
or water bath till all .the water is about 
evaporated, and till you have left as much 
in weight as the weight of the dry glue 
and the glycerine, taken together, amount- 
ed to. You will then have a compound 
of glue and glycerine which will never 
dry, and a mold made of it can be used 
over and over again. 

c. — A good gelatine mold may be made 
in the following manner : Soak the best 
white glue in cold water for 24 hours, 
then drain off all the water. Melt the 
soaked glue in a water-jacketed kettle, 
then pour the glue upon the object, the 
latter being incased in a lead or paste- 
board box. Let it cool for 12 hours, then 
separate the cast from the object. If 
the object be a statuette, a thread should 
be attached to the back, and extended out 
of the mold at both ends, so that it may 
be used for cutting open the mold after 
it has cooled, to permit of taking out the 
statuette. A good material for a mold 
is made in the following vray : Dissolve 
20 parts of fine gelatine In 100 parts of 
hot water, and add % part of tannin 
and the same amount of rock candy. It 
is said that a mold made of gelatine or 
glue alone may be made more durable by 
pouring over it a solution of bichromate 
of potash in water, 1 part of bichromate 


(Molds) 


to 10 parts of water, and afterward ex- 
posing it to sunlight. Most objects re- 
quire oiling slightly before being covered 
with glue or gelatine. 

4. — Paraffine Molds for Plaster Casts . — 
Prepare the specimen or preparation, 
making it as clean as possible ; place on 
oiled paper, In a position that will show 
it to advantage. Soft projections may be 
held in position with threads suspended 
from a frame or from a heavy cord 
stretched across the room. Paraffine, melt- 
ed in a water bath, is painted over the 
preparation with a soft brush, the first 
layer being put on with single and quick 
strokes, that the rapid cooling of the par- 
affine may not cause the brush to adhere 
to the preparation, thus drawing the soft 
tissues out of place, until the mold is 
formed about % in. thick; all undercuts 
must be well filled. When the mold Is 
hard it can be readily separated from 
the preparation ; it is then well washed 
with cold water. Stir fine dental plaster 
into cold water to the consistency of 
cream, pour into the mold and out again 
several times, so that there will be no 
air bubbles on the surface, then fill the 
mold and let it stand until hard. Place 
the whole in a vessel containing boiling 
water until tlie paraffine is all melted ; 
wash with clean boiling water. When 
the cast is thoroughly dry it may be 
painted with oil colors by coating it first 
with shellac varnish. Casts of any part 
of the body may be made from a living 
subject if the parts are not too sensitive 
to bear the heat of the paraffine, which 
is about 150° F. 

5 . — statwary. — The flexible molds re- 
ferred to are prepared as follows ; Glue, 
8 lb. ; molasses (New Orleans), 7 lb. 
Soak the glue overnight in a small quan- 
tity of cold water, then melt It by heat 
over a salt-water bath, stir \mtll froth 
begins to rise, then add and stir in brisk- 
ly the molasses, previously heated. Con- 
tinue to heat and stir the mixture for 
about half an hour, then pour. 

6. — Wax. — ^Whether the beeswax have 
stearine in It or not, it is best to pre- 
pare it in the following manner: Put 
some common virgin wax into an earthen- 
ware pot or pipkin, and place it over a 
slow fire; and when it Is all melted stir 
into it a little white lead (flake white), 
or black lead (plumbago), say about 1 
oz. white lead to 1 lb. wax ; this mixture 
tends to prevent the mold from cracking 
in the cooling, and fr<»n floating in the so- 
lution ; the mixture should be remel^ 
two or three times; before tiJdhg it for the 
first time. Eokln has been reeoinine)#ed 
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as a mixture with wax, mixtures of 
which, In various proportions, have been 
used with success ; but when often used, 
decomposition or some change takes place, 
which makes the mixture granular and 
Ilexible, rendering it less useful for tak- 
ing molds. When rosin is used, the mix- 
ture, when first melted, should be boiled, 
or nearly so, and kept at that heat until 
efiervcscence ceases ; it is then to be 
poured out upon a flat plate to cool, after 
which it may be used as described. 

Paper. 

Gold Leaves, To AppZ?;.— Glaire, which 
is pure albumen, is sometimes used. It 
is made by shaking up the white of an 
egg with a few drops of ammonia and 
drawing off the clear liquid, which has 
subsided on standing. This is painted 
on the lines, and by slight heat, as of a 
hot iron, the leaf adheres. Gold size is 
used on thick paper, or thick gum arabic 
water may be used. The illuminators of 
to-day cannot get as good results as did 
the old workers of the Middle Ages. The 
old gilding is never equaled now. 

Paper Casts from the Antique. 

This method of obtaining facsimiles of 
sculpture in basso-relievo is very easy. 
Stiff, unsized, common white paper is best 
adapted for the purpose. It should be 
well damped, and, when applied to sculp- 
ture still retaining Its color, not to In- 
.lure the latter care should be taken that 
the side of the paper placed on the fig- 
ures be dry ; that is, not the side which 
has been sponged. The paper, when ap- 
plied to the sculpture, should be evenly 
patted with a napkin folded rather stiffly ; 
and if any part of tl^ figures or hiero- 
glyphics be in intagio, or elaborately 
worked, it is better to press the paper 
over that part with the finger. Five min- 
utes is quite sufficient time to make a 
cast of this description; when taken off 
the wall it should be laid on the ground 
or sand to dry. 

Papier Mache. 

1. — The following are the ingredients 
necessary to make a lump of papier 
mache a little larger than an ordinary 
baseball, and weighing 17 oz. : Wet pa- 
per pulp (dry paper, 1 oz. ; water, 3 oz.), 
4 oz. averdupois; dry plaster of paris^ 8 
oz. averdupois ; hot glue, % gill, or 4^ 
tablespoonfuls. 

Willie the paper pulp is being prepared 
melt eome best Irish glue in the glue pot, 
and make it of the same thickness and 
consistency As that used by cabi- 
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netmakers. Measure the different in- 
greilients to be used, until the result 
teaches you what good papier mache Is 
like, and after that you can be guided 
by your judgment as you proceed. On 
taking the paper pulp from the water 
give it a gentle squeeze, but by no means 
squeeze it as dry as you can. Now put 
it in a bowl, put over it 3 tablespoonfuls 
of your hot glue, and stir the mass up 
into a soft and very sticky paste. Next 
add your plaster of paris, and mix it 
thoroughly. By the time you have used 
about 3 oz. of the plaster the mass Is so 
dry and thick you can hardly work It. 
Now add the remainder of. your glue, 
work it up again until it becomes sticky 
once more, then add the remainder of 
your plaster. Squeeze it vigorously 
through your fingers to thoroughly mix 
the mass, and work it until it is free 
from lumps, is finely kneaded, and is 
sticky enough to stick fast to the surface 
of a planed board when you rub it a bit 
on it by firm pressure of the finger. If 
it is too dry to stick fast, add a few 
drops of either glue or water, it makes 
little difference which, and work It up 
again. When the paper pulp is poor, and 
the mache is inclined to be lumpy, lay 
the mass upon a smooth board, take a 
hammer and pound it hard to grind it 
up fine. 

If the papier mache is not sticky 
enough to stick fast to whatever a bit of 
it is rubbed upon, it is a failure, and 
requires more glue. In using it the mass 
should be kept in a lump, and used as 
soon as possible . after it is made. Keep 
the surface of the lump moist by means 
of a wet cloth laid over it, for if you do 
not, the surface will dry rapidly. If you 
wish to keep It overnight, or longer, wrap 
it up in several thicknesses of wet cot- 
ton cloth and put it under an inverted 
bowl. If it should by accident or delay 
become a trifle too stiff to work well, add 
a few drops of water to the mass, pound 
it with the hammer, and work it over 
again. If you wish to keep a lump for 
a week, to use daily, add a few drops of 
glycerine when you make it, so that It 
will dry more slowly. 

The papier mache made when the above 
formula was prepared had the following 
qualities : When tested by rubbing be- 
tween the thumb and finger, it was sticky, 
and covered the thumb with a thin coat- 
ing. (Had it left the thumb clean it 
would have been because it contained too 
much water.) When rubbed upon a pane 
of glass it stuck tightly, and dried hard 
in three hours without cracking, and 
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could only be removed with a knife. When 
spread in a layer as thin as writing pa- 
per it dried in half an hour. A mass 
actually used dried hard enough to coat 
with wax in 18 hours, and, without crack- 
ing, became as hard as wood ; yet a simi- 
lar quantity wrapped in a wet cloth and 
placed under an inverted bowl kept soft 
and fit for use for an entire week. 

Such are the qualities of first-class pa- 
pier mache, and the method of produc- 
ing it. 

2. — Papier mache is obtained from old 
paper, and the like, made into a pulp 
by grinding with milk of lime or lime 
water, and a* little gum dextrin or starch. 
This pulp is then pressed into form, coat- 
ed with linseed oil, baked at a high tem- 
perature, and finally varnished. The pulp 
is sometimes mixed with clay (kaolin), 
chalk, etc. ; and other kinds are made of 
a paste of pulp and recently slaked lime. 
This is used for ornamenting wood, etc. 

3. — Pulped Paper Molded Into Forms. 
— It possesses great strength and light- 
ness. It may be rendered partially water- 
proof by the addition of sulphate of iron, 
quicklime and glue, or white of egg to 
the pulp ; and Incombustible by the addi- 
tion of borax and phosphate of soda. The 
papier mache tea trays, waiters, snuff 
boxes, etc., are prepared by pasting or 
gluing sheets of paper togther, and sub- 
mitting them to powerful pressure, by 
which the composition acquires the hard- 
ness of board when dry. Such articles 
are afterward Japanned, and are then per- 
fectly waterproof. 

4. — A durable and inexpensive method 
of employing papier mache as a substi- 
tute for mattings, carpets, etc., is as fol- 
lows : After the floor has been thoroughly 
cleaned, the holes and cracks are then 
filled with paper putty, made by soaking 
newspaper in a paste made of wheat flour, 
water, and ground alum ; that is, to 1 lb. 
of such flour are added 3 qt. of water 
and a tablespoonful of ground alum, these 
being thoroughly mixed. With this paste 
the floor is uniformly coated, and upon 
this a thickness of manila or hardware 
paper is placed ; or. If two layers are 
desired, a second covering of paste is 
spread on the ^st layer of manila pa- 
per, and then the second thickness of 
paper is put on, and the whole allowed 
to become perfectly dry ; on this being ac- 
complished, another surface of paste is 
added, succeeded by a layer of wall pa- 
per of any style or pattern desired. On 
the work becoming entirely dry, it is 
covered with two or more coats of siz- 
ing, made by dissolving ^ lb. of white 
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I glue in 2 qt. of hot water, and when 
this has dried, a coat of hard oil finish 
varnish. 

5. — Paper is pulped in a mortar (or 
pulping engine) and mixed with ordinary 
glue size thinned somewhat with hot 
water. Remove the pulp and let it par- 
tially drain upon a linen-covered frame. 
Put a quantity of this into the mold 
under strong pressure, and let it remain 
until it becomes hard enough to handle. 
A counter mold Is used in casting such 
thin sheets. Plaster molds are too fra- 
gile. Casts In type metal or fusible metal 
are much better. 

6. — For papier mache furniture the fol- 
lowing method of manufacture is fol- 
lowed : The pulp is prepared, consisting 
for the most part of waste papers broken 
up in the engine, and run Into drainers. 
This half stuff is then taken and molded 
into the required form, and after drying 
is varnished and polished. Articles made 
in this way are termed papier mache, 
and very light and durable tables, chairs, 
trays, and numberless other articles of 
furniture, are produced at very small 
cost. The principal objection to this sub- 
stance Is that it has not the same power 
of retaining a firm hold of nails, screws, 
etc., which is possessed by wood, so that 
for articles requiring hinges, or other 
similar arrangements, it is not so suit- 
able. It may be turned in a lathe or 
molded to any shape in the condition of 
pulp, so that it is very suitable for arti- 
cles made in one piece only ; it is also 
susceptible of a considerable amount of 
ornamentation by inlaying with mother- 
of-pearl and other substances, which Is 
easily done when the article is in the 
damp, soft state. 

7. — Articles, so named, are produced 
by pressing the pulp of paper between 
dies, or by pasting paper in sheets upon 
models. The articles, when dry, are var- 
nished, japanned, and ornamented. By 
the first method a variety of cheap arti- 
cles is manufactured in Paris; the mate- 
rials for the pulp, viz., paper and paste, 
being supplied by the bill-stickers, whose 
bills, having served the purposes of ad- 
vertisement, are pulled down and taken 
to the factory, mailed in water, and 
pressed in molds. The second method is 
the superior of the two. and is thus con- 
ducted at Birmingham : Paper of a por- 
ous texture, saturated with a solution 
of flour and glue, is applied to an iron, 
brass or copper mold, of somewhat wmiall- 
er size than the object required ; repeated 
layers of this paper are put on with glue» 
a drying heat of 100« F. being applied 
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after every new coat. When a sufficient 
thickness is attained the shell is removed 
from the mold and planed and filed to 
shape. About 10 layers are used for or- 
dinary tea trays, more or less for other 
articles, according to requirements. A 
stoving varnish mixed with lampblack Is 
next laid on, and the article is stoved. 
Several coats of varnish are added, with 
a stoving after each (see Japanning). 
When sufficiently covered with this prep- 
aration the inequalities are removed with 
pumice-stone, and the artist applies the 
ornament in bronze powder, gold or color. 
Several coats of shellac varnish are then 
put on, and the article is stoved at a heat 
of 280* F. The surface is polished with 
rotten-stone and oil, and brought to a 
brilliant gloss by hand-rubbing. 

8. — Papier mache used for decorative 
purposes Is prepared by laying sheets of 
brown paper one over the other, with a 
coat of glue between every two layers. 
This mass of paper is pressed into a 
metal mold of the ornament required ; 
the molded paper being trimmed to shape, 
a composition of the pulp of paper mixed 
with rosin and glue is put into a mold 
in a thin layer ; the paper is again in- 
serted and pressed upon the pulp com- 
position, which adheres to it and produces 
a sharp, well defined ornament. 

9 . — Two modes of making articles of 
papier mache are adopted, either by glu- 
ing or pasting different thicknesses of pa- 
per together, or by mixing the substance 
of the paper into a pulp and pressing it 
Into molds. The first mode Is adopted 
principally for tliose articles, such as 
trays, In which a tolerably plain and flat 
surface is to be produced. Sheets of 
strong paper are glued together, and then 
so powerfully pressed that the different 
strata of paper become as one. Curva- 
tures may be given while the material is 
damp, by the use of presses and molds. 
Articles such as snuff boxes are made 
by gluing pieces of paper cut to the size 
of the top, bottom and sides, one on an- 
other, round a frame or mold, which is 
afterward removed. 

Articles made of pasteboard have a fine 
black polish impart^ to them In the fol- 
lowing manner: After being done over 
with a mixture of size and lampblack, 
they receive a coating of a peculiar var- 
nish. Turpentine is boiled down until It 
becomes black, and three times as much 
amber in fine powder is sprinkled upon 
it, with the addition of spirit or oil of 
turpentine. When the amber is melted 
some sarcocolla and more 
pentine are added, and die whole is well 
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stirred. After being strained, this var- 
nish is mixed with ivory-black and ap- 
plied in a hot room, on the papier mache 
articles, which are then placed in a heated 
oven. Two or three coatings of the black 
varnish will produce a durable and glossy 
surface, impervious to water. 

10. — Papier mache, properly so called, 
is that which is pressed into molds in the 
state of a pulp. This pulp is generally 
made of cuttings of coarse paper, boiled 
in water, and beaten in a mortar till they 
assume the consistency of a paste, which 
is boiled in a solution of gum arable or of 
size to give it tenacity. The molds are 
carved in the usual way, and oiled, and 
the pulp is poured into them, a counter 
mold or core being employed to make the 
cast nothing more than a crust or shell, 
as in plaster casts. In some manufacto- 
ries, instead of using cuttings of made 
paper, the pulp employed by the paper 
maker is, after some further treatment, 
poured Into the molds to produce papier 
mache ornaments. 

Papier mache has now, in some cases, 
superseded the carved and composition or- 
naments employed to decorate picture and 
glass frames ; but it is In the ceilings and 
walls of rooms and the Interiors of public 
buildings that papier mache is found most 
valuable. Plaster and composition orna- 
ments are ponderous ; carved ornaments 
are costly ; but those of papier mache are 
light and of moderate price. Maps in re- 
lief are also occasionally made of papier 
mache. Paper roofs have been occasion- 
ally used. Sheets of stout paper are 
dipped in a mixture of tar and pitch, 
dried, nailed on in the manner of slates, 
and then tarred again ; this roof is water- 
proof, but, unfortunately, very combus- 
tible. 

Parchment Paper and Vegetable Parch- 
ment. 

In the manufacture of parchment pa- 
pers certain mixture proportions of water 
and acids, a definite temperature and du- 
ration of the mixing must not be neg- 
lected, the conversion occurring only un- 
der certain conditions. Gaines employs 
a mixture of 2 parts concentrated Jul- 
phurlc acid and 1 part water; probably 
parts by volume are here Indicated. Ac- 
cording to Hofmann, the limits of dilu- 
tion may be between ^ volume and % 
volume of water to 1 volume of pure 
suli^urlc acid. Dullo recommends 1,000 
parts of sulphuric acid to 125 parts of 
water. If we mix 1 1 of sulphuric acid, 
or 1,834 grsans, with 250 c. c. of water, 
or, what is the same thing, 1,000 grams 

I.) 



Art and Artists^ Materials 


(Parchment Paper) 


of oil of vitriol with 136 grams of water, 
we obtain an acid of 1.754 specific grav- 
ity, or 63° Be. In the second mixing 
proportion, which is described by Hof- 
mann as just admissible, 1 1. of sulphu- 
ric acid, or 1,834 grams, is mixed with 
500 c. c. of water ; or, what is the same 
thing, 1,000 grams of oil of vitriol with 
273 grams of water ; in this case, after 
cooling, the acid will have a specific grav- 
ity of 1.659, or 58° Be. If we take the 
mean between these two values, we shall 
have an acid of 60® Be., as made by 
chemical factories by evaporation In lead 
pans, proportionately cheaper than the 
concentrated acid can be applied, which 
probably is best to work with, and en- 
ables one to avoid the exceedingly trouble- 
some mixing of large quantities of acid 
with water. The temperature of the acid 
should not be above 60® F. ; a somewhat 
lower temperature will do no harm, 
whereas at a higher heat the paper may 
be dissolved into a slimy mass. The 
period of contact between paper and acid 
must not be long; it must be gauged to 
some extent by the thickness of the pa- 
per. For thin papers 5 seconds suffices ; 
even the thickest do not require more than 
20 seconds. Immediately after the pa- 
per has been removed from the acid it 
must be put in water, and washed, with 
constantly fresh water, until it no longer 
shows a trace of acid. To be certain 
that all acid has been neutralized, the 
paper may be finally passed through a 
weakly alkaline bath and then washed 
again. In wholesale manufacture, as in 
a factory, the unsized, endless web of 
paper, wound as a reel, is passed through 
a lead-lined vessel, about a lead-covered 
roller, submerged in the acid. After 
emer^ng from the acid it is passed be- 
tween a pair of rollers, which, by mod- 
erate pressure, express the superfluous 
acid, which flows back into the first re- 
ceptacle. From here it is passed in the 
same manner through several vessels con- 
taining water, into the last of which a 
continuous supply of fresh water is pour- 
ing. To remove the last trace of free 
acid it is then passed through a recep- 
tacle the water in which, by means of 
an addition of ammonia renewed from 
time to time, is kept always weakly al- 
kaline. It is finally passed again through 
clean water. The more thorough the 
washing before it enters the alkali bath, 
the less ammonia will be used ; it is there- 
fore to the interest of the manufacturer 
to make the washing as perfect as pos- 
sible, so that the ammonia bath may 
be a moire useful than necessary precau- 
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tion. After the last washing the paper 
passes between a pair of felted rollers, in 
order to be freed as far as possible from 
water, then, kept tight by drying felts, 
between the drying cylinders, and before 
it is perfectly dry, through a calendering 
press, the . rolls of which are heated by 
steam. During the drying care must be 
taken to maintain high tension in the 
breadth, parchment paper wrinkling at 
this stage to a much greater extent than 
ordinary paper, and it may acquire an un- 
even surface, If this is not obviated by 
.stretching. If it is desired to produce 
particularly thick parchment paper, two 
paper webs are carried separately into 
the acid bath, but on leaving the acid, 
caused to pass between the first pair 
of rolls, before they enter the water, they 
are passed together between the compres- 
sion rolls. The two sheets will then ad- 
here so closely together that they can 
by no means be separated. 

Coloring. — 1. — Prepare the parchment 
with pounce, as for writing. Use ordi- 
nary water colors mixed with alum water. 
The alum makes the parchment take the 
paints readily. Go over the part to be 
painted quickly with the color. It is 
best to have the parchment on a slanting 
surface, as then the water does not soak 
In so much. Parchment does not cockle 
unless wet through. 

2. — Green. — Boil 8 parts of cream of 
tartar and 30 parts of crystallized verdi- 
gris in 500 parts of water ; when this so- 
lution is cold pour into it 4 parts nitric 
acid. Moisten the parchment with a 
bnish, and then apply the above liquid 
evenly over its surface. The necessary 
surface finish is given with white of egg, 
or mucilage of gum arable. 

3. — When the plans on deeds (parch- 
ment) are colored so that the coloring 
is a flat wash of water color over a large 
surface, a little fine whiting should be 
rubbed over the parchment, and the sur- 
face dusted over ; the color can then be 
laid on evenly, provided the colorist has 
had sufficient previous practice in color- 
ing ordinary drawings. If the parchment 
has been handled much, a little oxgall 
mixed with the color will make it go on 
more evenly. Very old or badly pre- 
pared parchment may show spots where 
the color goes through. The skin should 
be left lying flat after coloring, and not 
dried before a fire. Do not attempt to 
color on parchment until sufficient prac- 
tice has been obtained to do perfect work 
on drawing paper. Some draughtsmen 
cannot color without causing even the pa- 
per to cockle. 
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Drumhead Parchment. — The following 
is the best way to preserve and clean a 
goatskin that Is to be used for a drum- 
head. The skin should first be soaked 
for several days in a solution of lime and 
water, and the hair removed by shaving 
with a sharp knife. The skin should 
then be nailed tightly, flesh side out, to 
a board, and the fleshy and rough parts 
removed ; this may be done with a close- 
set spokeshave and a steel scraper. The 
skin should next be sprinkled with chalk 
and rubbed down with a smooth piece 
of pumice-stone until perfectly smooth, the 
refuse being washed off ; it is then al- 
lowed to dry. It may be again rubbed 
down with smooth pumice-stone, after 
which it should be taken off the board 
and again nailed on, but with the hair 
side out, any roughness on that side be- 
ing also smoothed with pumice-stone. The 
skin should finally be removed and worked 
backward and forward over a round piece 
of wood till it becomes supple and smooth. 

Fastening Parchment to Polished Sur~ 
faces. — To fasten parchment paper to pol- 
ished surfaces employ the following ce- 
ment, which, when made, should be kept 
in well corked bottles : Macerate in a 
small quantity of water, in separate ves- 
sels, 4 oz. of gum arable and 1 oz. of 
gum tragacanth, and well stir the latter, 
when it gets swollen and softened, un- 
til it is homogeneous throughout. Mix 
the two gums, and filter the whole through 
linen, and then add slightly more than 
1 gill of glycerine in which 0.9 oz. of 
thymol has been dissolved. Add water' 
to bring the bulk of the whole up to 
about 1% pt. 

Imitation Parchment Paper. — ^Most of 
the artificial or imitation parchment pa- 
pers are made from sulphite cellulose, or 
pulp, with additions of glue and sulphate 
of alumina, the sulphite cellulose made 
according to Mitcherlisch's process, owing 
to its long, strong fibers^ being best adap- 
ted for the purpose. Other manufactur- 
ers use a mixture of sulphite of cellu- 
lose and straw pulp, also sized ; others, 
again, use sulphite cellulose without size, 
but add a little sulphuric acid in the 
Holland engine. The following recipes 
have been successfully employed in prac- 
tice : 

1—- Sulphite cellulose, 60% ; soda cellu- 
lose, 25%; wood pulp, 15%. Fully sized, 4 
parts size, 5 parts sulphate of alumina 
to 100 parts of dry stuff. The paper is 
admittedly good, but not of the best 
quality. 

2;-- Sulphite cellulose, 100%, fully 

sized; glue and sulphate of alumina, 6 
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parts each to 100 parts of dry stuff. The 
result is the ordinary parchment paper 
imitation. 

3. — Sulphite cellulose II, 100%; 2 parts 
of sulphuric acid diluted with water, are 
added to each 100 parts of dry stuff In 
the Holland engine. The paper made 
from second quality sulphite cellulose is 
of coarse appearance, but is very much 
like parchment. 

4. — Sulphite cellulose, 60% ; straw 

pulp, 40% ; size, 4 parts ; sulphate of 

alumina, 4 parts to 100 parts of dry stuff. 
A very bright-colored paper, clearly trans- 
lucent. 

5. — Sulphite cellulo.se, 60% ; straw 

pulp, 40% ; size, 4 parts ; sulphate of 

alumina, 3 parts to 100 parts of dry 

stuff. 

6. — Sulphite cellulose, 60% ; straw 

pulp, 40% ; size, 3 parts ; sulphate of 

alumina, 3 parts to 100 parts of dry 

stuff. 

7. — Sulphite cellulose, 70% ; straw 

pulp, 30% ; size, 3% parts ; sulphate of 

alumina, 3 parts to 100 parts of dry 

stuff. 

8. — Sulphite cellulose, 100% ; size, 5 

parts ; sulphate of alumina, 5 parts ; stear- 
in©, 2 parts to 100 parts of dry stviff. 
The paper is good, and more greasily 

brilliant than the others. The stearine, 
in No. "Vn:!!, is to be chopped into small 
pieces, mixed with warm water, and in 
this form added to the stuff In the Hol- 
land engine. According to experience, 
the paper made according to No, 'V'lII, 
with the addition of stearine, has been 
found best for the different purposes. 

9. — Of the grreatest importance in the 
manufacture of artificial parchment pa- 
per is the grinding in the Holland engine. 
The stuff must be ground long, to a 
smeary paste, and before discharging Into 
the tub thoroughly beaten up— after ele- 
vating the engine roller — ^for % to Hi 
hour. On the machine it must be moder- 
ately shaken and heavily pressed. No 
worn-out felts must be used, and the dry- 
ing felts must be tightly stretched to pre- 
vent, as far as possible, any formation 
of tjlisters in the paper ; the drying imlst 
also proceed as slowly as possible, other- 
wise the paper will readily shrink or 
wrinkle. It is advisable, at the first cyl- 
inder, or, better still, at the first and 
second, to allow on each side of the pap^ 
web a strip of paper 4 centimeters (about 
1.6 in.) wide, to rtm completely around 
the cylinder, on which the two edges of 
the wet paper web can lie. This pre- 
vents too rapid a drying at the edges^ apd 
a consequent blistering of the entire pa- 
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per web. The tensions In the machine 
must also be kept tight throughout. 

Liquid Parchment. — ^According to Dr. 
Hofmann, a fluid by this name, consist- 
ing of gutta percha, softened and soaked 
in ether, is especially adapted for form- 
ing a coating for pictures and cards, it 
permitting the removal of dirt with a 
moist rag. Pencil and crayon drawings 
may be rendered Ineffaceable by sprink- 
ling with this liquid by means of an ato- 
mizer, an exceedingly delicate film re- 
maining on the evaporation of the ether. 

Paper, Parchmentized. — 1. — Paper is 
parchmentized by passing it through a 
bath of weak sulphuric acid. The acid in 
the paper must afterward be neutralized 
by passing the paper through an alka- 
line bath or through water. Adding the 
acid to the pulp in the heating process 
would not have the same effect as the 
acid bath, because the acid must act on 
the surface of the paper. 

2. — strong unsized paper is immersed 
for a few seconds in oil of vitriol diluted 
with half its volume of water. It is then 
washed in pure water or weak ammonia 
water. The acid solution must not be 
warmer than the surrounding atmosphere. 

Pasting. — Moisten the surface of that 
part of the paper which is to be Joined 
with alcohol or brandy, then apply the 
glue or paste; gum arable will not an- 
swer. A firm Joint may be made by In- 
serting a piece of very thin paper between 
the surfaces of the parchment paper. 

Smoothing. — ^To smooth parchment 
which has become wrinkled, place the 
parchment face down upon clean blotting 
paper. Beat up to a clear froth, with 
a few drops of clove oil, the whites of 
several fresh eggs, and with the fingers 
spread this over the back of the sheet, 
and rub it in until the parchment becomes 
smooth and yielding. Then spread it out 
as smooth as possible, cover with oil 
silk, and press for a day. Then remove 
the silk and cover with a linen cloth, and 
press with a warm iron. 

Scaling of White Pigment, To Prevent. 
—-Reduce to powder, and dissolve quickly 
In cold water, a quantity of gum traga- 
canth. There must be sufficient water to 
give the diluted gum the consistency of 
a Jelly. Mix with this your pigments 
(sulphate of baryta), and, after finish- 
ing the work, spray with a little naphtha 
in which has been digested for some time 
a quantity of caoutchouc. The naphtha 
will soon evaporate, leaving behind the 
caoutchouc as an extremely thin and 
adhesive, but perfectly transparent film. 

Tronsperent.— Soak a thin skin of 
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parchment in a strong lye of wood ashes, 
often wringing it out, until you find it 
becomes transparent ; then strain it on 
a frame and let dry. This will be much 
improved if, after it is dry, you give it 
a coat, on both sides, of clear mastic var- 
nish, diluted with spirits of turpentine. 

Vegetable Parchment. — ^v. — Is made by 
dipping ordinary paper for a few sec- 
onds into a solution containing 1 part 
water to 6 parts sulphuric acid, then 
washing it carefully to remove every trace 
of acid. 

2. — To Prepare for Writing and Draw- 
ing. — Ordinary vegetable parchment is 
not suitable for writing or drawing, since 
India and other inks blur on it. This 
evil is obviated by the following process : 

The parchment is saturated with a 
glycerine solution, and In certain cases 
with an alum solution, next dried .some- 
what, and then treated with size. If 
parchment cut in sheets is to be sized, 
the sheets, after having been dipped Into 
the glycerine solution, or the alum solu- 
tion, are stretched on frames, dried a 
little and next dipped in diluted animal 
or vegetable glue, or painted or sprinkled 
with it. Among the vegetable sizes, the 
so-called rosin size is especially suited, 
but the glue made from cellulose waste- 
lies, or else starch, may also be employed. 

But if the parchment is to be sized at 
or immediately after the production, with- 
out having been cut into sheets. It is 
drawn through the glycerine solution after 
leaving the dried bath and after having 
been washed and pre-drled, and is, after 
a suitable desiccation, slowly passed 
through the size, whereupon it is dried 
on cylinders or in any other manner, and 
finally glazed between zinc plates or in 
calenders, or similarly. 

By the treatment of glycerine or alum 
solution the parchment is rendered pliant 
and loosened, thus being enabled to take 
up and bind the size bett^. 

In order to give the parchment a white 
color and take away its glossy transpar- 
ency, the size is mixed with alumina. 
Likewise, any desired color may be im- 
parted to the parchment by the addition 
of corresponding other pigments. 

Passe-Partout Framing. 

In order to make passe-partout frames 
properly a board ^ould be prepared as 
follows: Select a smooth board without 
warp, 2 or 3 In. longer and wider than 
the largest frame desired. Finish the 
two longer sides by nailing on the . edge 
a narrow strip* which showl^ project 
above the worki^ ^de of the board not 
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more than 1-lfj in. This will be found 
sufficient to prevent the glass used from 
slipping off* the board, and will provide 
a resting shoulder against which the 
glass may be pressed during the making 
of the frame. On one side of the board 
draw a line at a distance of % in. from 
the projecting edge ; at the other side of 
the boai’d a line should be drawn M in. 
from the oi)posite projecting edge. These 
lines should be marked plainly and ac- 
curately, as they form the guide lines 
upon which the binding strips are placed, 
and if they vary in distance the binding 
strips cannot be accurately placed in po- 
sition. 

The binding strips should be selected 
from some strong paper or gummed bind- 
ing cloth that will either harmonize with 
the print to be framed, or with the paper 
which may be used as a mat to give the 
print a sufficient margin. For this, pur- 
pose use the lighter grades of cover pa- 
pers which are cut into strips by the 
use of the common yardstick and a very 
sharp knife. A smooth sheet of binder’s 
board underneath the cover paper will 
render the cutting of the binding strips 
much easier. The strips should be 2 in. 
wide if a large size frame (11 x 14) is 
to be made ; for smaller sizes a narrower 
strip may be used, but the wide strip 
is much easier to handle, and gives added 
strength to the frame. 

For backing, the ordinary strawboard 
is all that is required. This can often 
be found among the waste pasteboard 
boxes in the home. In fact, parts of old 
boxes are preferable to new stock bought 
at the paper warehouse, for the reason 
that new stock is rarely thoroughly dried, 
and instances have been known where the 
drying of the backing board has caused 
such a warping tendency that the cover 
glass has been broken. The backing 
boards should be cut to the exact size 
of the glass which is to be used in fram- 
ing. Any deviation in the measurement 
of the glass and the backing board will 
result in an unsightly frame that the 
most skilful worker cannot avoid. 

The hangers for the frame can usually 
be secured at stores where picture frames 
are made. If these are not procurable, 
the small brass rings can be purchased 
at hardware stores, and narrow strips of 
tin can be used to form the loops on which 
the rings are fashioned. These strips 
should be fully 2 in, in length, and 
should be threaded through the rings, then 
doubled, so that the ring will hang mid- 
way between the ends, which are passed 
through narrow slits in the backing board, 

( 149 ) 


(Passe-Partout) 


and then spread in the manner of a pa- 
per fastener, and hammered dowm until 
they are perfectly flat. To make the 
frame proceed as follows : Place the 
glass upon the board so that it will be 
in perfect register with the projecting 
edge. The binding strips should have 
been previously moistened and the sur- 
plus water blotted off. With a bristle 
brush apply Higgins* paste, or some simi- 
lar rnountant, to one of the binding strips 
and work the paste in thoroughly, so 
that the strip will be well saturated with 
the paste, so well worked in that it will 
not ooze out upon the glass. This pre- 
caution will not be neces.sary if a pre- 
pared gum strip be used. The binding 
strip, which should be of the exact length 
of the side of the glass to be covered, 
should now be laid upon the glass, using 
the line described above as a guide. Press 
the strip gently with the fingers until 
partial adhesion results, and then rub in 
perfect contact with a soft cloth. The 
glass should be then turned and the oppo- 
site side covered in the same manner. 

In binding the last two sides, tiny 
strips of paper should be placed on the 
edges of the binding strips already in 
position, so that the paste from the re- 
maining strips will not soil the corners, 
which are to be mitered. In finishing the 
last sides the outer strips should be mi- 
tered by the use of a miter pattern made 
from a thin piece of wood or cardboard. 
This pattern is laid upon the binding 
strips after they are firmly placed in po- 
sition. and the outer strip cut with a very 
sharp knife. The corners, with the un- 
derlying protecting paper, can then be 
removed and the last binding strips rubbed 
into thorough contact. 

The cover glass is now ready for the 
final binding with the print and the back- 
ing board. The glass should be removed 
from the board and a clean paper spread 
upon the board, upon which the glass is 
placed face downward. Upon this lay 
the print, with its mat — if any — face 
downward ; place upon this the backing 
board, taking care that tlie hangers are 
in the right position, or the framed print 
may be found, when finished, to be ar- 
ranged for hanging in a reversed position. 
Great care should be taken to see that 
the print, the mat and the backing board 
are in accurate register. Paste should 
then be liberally applied to the project- 
ing edge of the binding strip on the right- 
hand side, and when thoroughly pliable 
the strip should be closely drawn over 
the edges of the frame, on to the back 
of the backing boards and then rubbed in 
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contact with th6 soft cloth. Th6 frarn^ 
should then be turned so that the left- 
hand side occupied the place of the right 
side, now completed, and this side and the 
ends treated in the same manner. 

Patent Drawings. 

The size of a sheet on which a draw- 
ing is made must be exactly 10 x 15 in. 
One inch from its edges a single mar- 
ginal line is to be drawn, leaving the 
sight precisely 8 x 13 in. Within this 
margin all work and signatures must be 
included. One of the shorter sides of 
the sheet is regarded as its top, and meas- 
uring downwardly from the marginal 
line, a space of not less than lU in. is 
to be left blank for the heading of title, 
name, number and date. Patent drawings 
are very difficult to make, and those not 
prepared under the direction of compe- 
tent attorneys are often rejected by the 
Patent Office as Informal. 

Picture Frames. 

Preparation and GUding . — For the fol- 
lowing description of picture frame gild- 
ing we acknowledge our indebtedness to 
‘^Workshop Receipts,” Series 1 : Suppose 
that we have a plain picture frame ; it is 
made by the joiner in a 12-foot length of 
molding, and in that state it passes into 
the hands of the gilder. He first gives it 
a priming of hot size and whiting, called 
thin white. The whiting employed by the 
gilder is not the same as that used for 
domestic purposes, but Is finer and more 
free from grit. The size employed is pre- 
pared by the glider from parchment cut- 
tings or glove cuttings. The cuttings are 
well washed in water and then boiled in a 
certain quantity of clean water until the 
latter has a particular degree of adhesive- 
ness, which can only be determined by 
experience ; this is then poured off into a 
cleaiv dry vessel and allowed to cool. 
When about to be used, the grease at the 
top and the sediment at the bottom are 
cut off with a knife, the size is melted in 
an earthen pipkin, and a small quantity 
of finely powdered whiting is mixed with 
It. When the thin white is dry all holes 
and irregularities in the molding are filled 
up with putty. This putty is not the 
same as that employed by the glazier, but 
consists of whiting and size mixed to the 
consistency of putty. When the puttying 
is dry a coating of thick white is laid on 
with a brush. This thick white differs 
from the thin white only In having a 
larger proporUon of dry whiting mixed 
with a given amount of size, the consist- 
ency attained being rather thicker than 
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that of oil paint. When the first thick 
white is dry another is laid on in the same 
manner, and, similarly, a third, a fourth 
and a fifth are laid on, all about equal In 
thickness, and each one being perfectly 
dry before the next is applied. As in lay- 
ing on this large body of thick white, the 
fine squares, hollows and fillets would be 
liable to be stopped up and lose all their 
clearness and sharpness, opening tools, 
consisting of crooks, chisels and gouges, 
are drawn along the fine parts of the 
molding, while the thick white is still wet, 
by which means the forms of the various 
moldings are retained. This is still better 
effected by the double opening white, 
which consists of 2 thick whites, the one 
laid on almost immediately after the 
other, by which a thick soft coating covers 
the molding. Hard stones, shaped to the 
forms of the moldings, together with the 
opening tools before described, are to be 
worked over every part of the molding, by 
which asperities are smoothed down, de- 
pressions filled up and edges brought up 
nearly to their required sharpness. In 
this state the whiting on the molding is 
from 1-16 to 1-12 of an inch in thickness. 
It is now trimmed at the back and edges 
by cutting off the whiting which had 
flowed over from the front, which pre- 
pares it for the process of smoothing. 
This is done by means of pieces of pumice 
and other stones, shaped so as to fit the 
various parts of the molding. A sponge 
or soft brush is used to wet the molding, 
and the stone which Is to be used, being 
likewise wetted. Is rubbed or worked to 
and fro along the molding until that part 
is perfecUy smooth. Another stone, fit- 
ting a different part, ia then used in the 
same way, and so on until every part of 
the length and breadth of the molding has 
been worked over by the stones. The 
molding, if the smoothing has been prop- 
erly performed, now presents a smooth- 
ness of surface exceeding and a keenness 
of the edge nearly equaling that which 
the molding presented when it left the 
hands of the Joiner, but this must be at- 
tained without rubbing off too much of 
the whiting, since the whole beauty of 
the frame mainly depends on having a 
sufficient body or foundation of whiting. 
The brilliant burnishing on frames is, in 
a peculiar degree, dep^dent on the whit- 
ing which is first laid on the wood, and 
which, if deficient in quantity, cannot be 
adequately replaced by other means. The 
molding being thoroughly dried from the 
effects of the smoothing* is rubbed do^ 
with glass / paper or sand paper, to take 
off any Uttle aspertties that may remain, 
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and to make the whole perfectly smooth. 
It Is now ready for the process of gold 
sizing. The burnish gold size used In this 
process Is composed of ingredients exceed- 
Ingly opposite in their nature, such as 
pipe clay, red chalk, black lead, suet and 
bullock’s blood. This diversity of ingre- 
dients is intended to produce different ef- 
fects ; one substance helps to give a bril- 
liancy to the burnish, another to the mel- 
lowness and smoothness and so on. The 
form In which the gilder purchases hls 
burnish gold size is that of a solid rather 
softer than butter. He first takes some 
very clear size, boiled purposely to a 
smaller degree of strength than the size 
for thick white, or, if already boiled, 
weakened by water. This size he melts in 
an earthen pipkin, but without making it 
very hot, and then mixes the gold size 
with the melted size by means of a clean 
brush, much in the same manner as a 
painter mixes his oil paint ; the consist- 
ency to be about equal to that of cream. 
It is a source of some confusion that the 
same term, burnish gold size, is applied to 
this creamy liquid as to the thicker sub- 
stance from which it is prepared ; it is 
necessary to say mixed gold size or un- 
mixed gold size, in order to indicate which 
is meant. This gold size is laid on the 
molding either with a very soft hog’s-hair 
brush or by a large camel’s-hair pencil 
fixed In a swan’s quill. The gold size 
must be barely warm and must be laid on 
with great care so as to leave it equally 
thick in every part, and obliterate the 
marks of the brush ; upon the due observ- 
ance of a medium between hot and cold, 
strong and weak and thick and thin in the 
gold size laid on depends much of the 
beauty of the molding when gilt. From 4 
to 8 coats of this gold size are laid on the 
molding, each one being perfectly dried 
before the next is applied. A soft, par- 
tially worn piece of glass paper is occa- 
sionally used to take off any little rough- 
ness that may exist. When a sulllcient 
body of gold size is laid on it is carefully 
washed with clean water, a soft sponge 
and a piece of linen rag. This must 
be done with attention to ttie soft edges, 
which are very likely to lose the whole 
of their gold size if care Is not used ; the 
object is to produce a perfectly smooth 
surface, especially in those parts which 
are to be matt gold. 

The test of good work Is to produce the 
smoothest surface with the least loss of 
gold size. When the molding is partially 
dry from this process, the matt parts are 
polished with a piece of wooden cloth, and 
the parts to be burnished receive another 
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coating of gold size, laid on as smoothly 
as possible. The piece of molding whidi 
is to be gilt is laid along the bench with 
one end higher than the other, and as the 
width of the molding is broken up into 
several divisions, such as hollows and 
squares, it would be impossible to make a 
leaf of gold bend into all the various parts 
without breaking. The gilder learns by 
experience how many separate lays, as 
they are called, of gold will be required to 
cover the width of the molding without 
the breaking of the gold into irregular 
fractures called spider legs. In general 
a deep hollow, or a depressed square, can- 
not be gilt at one lay, but must be covered 
with 2 strips of gold laid side by side and 
meeting at the center of the depression. 
When the gilder has made his decision as 
to the number of lays that will be re- 
quired, he selects one lay and proceeds 
with it through the whole length of the 
molding before he begins another portion 
of the width. If the necessary lay be 
alK)ut % or % of an Inch in width, he 
curs the leaf which is spread out on hls 
cushion into 4 strips ; if it be about 1 
inch in width, he cuts the leaf into 3, 
regulating the division of the leaf of gold 
according to the width of the lay. It is 
not often that a larger piece than H a 
leaf is used at once. The gilder has at 
hand a pan with clean water and 2 or 3 
camel’s-hair pencils of different sizes. With 
one of these pencils he wets a few Inches 
of that part of the molding which is to 
form his first lay, taking care not to wet 
much beyond that lay. The water is to 
be alloAved to remain pretty full on the 
surface, after some of it has been imbibed 
by the gold size. The gilder then takes his 
tip in his right hand and lays it on the 
slip or gold, which slightly adheres to 
the hairs ; whence he places it on the 
molding, with particular attention to 
straightness of direction. It frequently 
happens that the hairs of the Up will not 
take up the gold ; in sudh case It is usual 
to rub the hairs between the cheek and 
the palm of the hand, by which their 
power of taking up the gold is increased. 
When the gold is laid on it is blown 
forcibly to expel as much of the water as 
possible from beneath it, the dry cameTs- 
hair pencil being used to press down any 
parts which fail to adhere. Another por- 
Uon is then wetted and another piece laid 
on, lapping about % of an inch over the 
end of the former piece. Thus the glider 
proceeds, piece after piece, unUl the mie 
lay is catried down the whole lengtl^ of 
the molding; he then proceeds vdth an- 
other lay Joining the former. In dbing 
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this he has to observe that the water 
must be made to flow a little over the 
edge of the former lay; but not so as 
to wash it up or break away the edge : 
the second lay must lap a little over the 
first, and therefore the water must like- 
wise extend over the first lay. Thus he 
proceeds with all the lays into which he 
has found it necessary to divide the width 
of the molding ; every piece, lengthwise, 
lapping over the piece previously put on 
and every lay lapping over the previous 
lay. The moldinjT is then set aside to 
dry. There is a particular state or de- 
gree of dryness, known only by experience, 
in which the molding is in a fit state for 
burnishing. 

The burnishers used by the gilder are 
either of flint or agate, generally the for- 
mer. The steel burnishers employed by 
the jeweler would not do for the gilder. 
Burnishers of different forms and sizes 
must be employed, in order to adapt them 
to the part of the work which is being 
burnished. They are generally crooked or 
curved near the end. When the burnish- 
ing is done, those parts which have not 
been burnished are weak sized — that is, 
they are wetted with water in which a 
very little clear piece of size has been 
melted ; this helps to secure the gold. 
When dry, the gold is wiped carefully 
with a piece of soft cotton wool, to re- 
move rough or ragged edges of gold, and 
there are now visible a number of little 
breaks, holes and faulty places in the 
gilding, arising from the impossibility of 
laying on the gold quite soundly and per- 
fectly. 

These defective parts are repaired by 
the process of faulting, which consists of 
cutting up a leaf of gold into small pieces 
and laying them on the faulty places, pre- 
viously wetted with a cameVs-hair pencil. 
If the defective part is on the burnish, it 
is necessary to be careful not to wet any 
part but what is to be covered by the gold, 
as it will stain the burnished gold. When 
the faulting is dry, the gold is again care- 
fully wiped and finally wetted with finish- 
ing size. This is clear size of a certain 
degree of strength, laid on the matt parts 
with a pencil, and completes the process 
of gilding. 

When a glass frame is to be gilt, the 
joiner’s work is generally quite complete 
before the gilder begins, and great care is 
required in whiting such frames, to pre- 
vent fUllng up the corners with whiting 
and giving them a clumsy appearance. 
For this purpose modeling tools, such as 
chisels, gouges and crooks, are tised to 
clear out the corners from time to time 
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and preserve the original sharpness and 
clearness of the several parts. 

Burnished GUt Frames. — ^When new 
burnished gilding requires varnishing, 
white hard spirit varnish is used or yellow 
gold lacquer. Old burnished work must 
be cleaned with great care. First remove 
the dust with a badger’s-hair brush ; after- 
ward clean the gilding by passing a clean 
sponge, dipped in gin and water, lightly 
over the surface, wiping off the moisture 
with a very soft dry sponge or silk hand- 
kerchief ; then apply the varnish and 
finish. 

Cleaning Gilt Frames, — Gilt frames 
may be cleaned by simply washing them 
with a small sponge, wet with urine, hot 
spirits of wine or oil of turpentine, not 
too wet, but sufficiently to take off the 
dirt and fly marks. They should not be 
afterward wiped, but left to dry of them- 
selves. 

Composition for Molding. — 1. — The 
following is used by gilders : Mix glue. 
14 lb. ; rosin, 7 lb. ; pitch, % lb. ; limseed 
oil, 2% pt. ; water, 5 pt. more or less ac- 
cording to the quantity required. Boll 
the Whole together, well stirring until dis- 
solved, add as much whiting as will render 
it of a hard consistency, then press it into 
mold, which has been previously oiled 
with sweet oil. No more should be mixed 
than can be used before it becomes sen- 
sibly hard, as it will require steaming be- 
fore it can be used again. 

2. — ^Make a very clear glue with 3 parts 
of Flanders glue and 1 part of isinglass 
by dissolving the two kinds separately in 
a large quantity of water, and mix them 
together, after they have been strained 
through a piece of fine linen to separate 
the parts which could not be dissolved. The 
quantity of water cannot be fixed, because 
all kinds of glue are not homogeneous, so 
that some require more than others. The 
proper strength may be found by suffering 
the glue to become perfectly cold ; it must 
then barely form a jelly. The glue is to 
be gently heated, then mixed with saw dust 
sifted throi^h a fine sieve. The molds 
are then to be oiled with nut oil and the 
glue pressed into the mold, covered with 
weighted board and then set to dry near a 
stove. When the casting is dry it is to 
be trimmed. 

Regilding Frames. — ^Take a sponge and 
some clean water and wash the frame 
well, then let it dry ; procure some water 
gold size ; make aome thin size from dry 
hide or parchment, mix enough wairm with 
the gold size to enable you to woHc it on 
the frame with a cameTs-hsir brush ; give 
It 2 coats. When dry rub It over With a 
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piece of fine sand paper ; it will then be 
ready for gilding. When the frame is 
covered, rest it on its edge to drain ; when 
perfectly dry dip a pencil into water and 
wipe the gold over with it ; it will take 
the particles of gold off and make it ap- 
pear solid. For any parts not covered 
take bits of leaf with a dry pencil and 
lay on as before, then give the whole a 
cdat of clear parchment size. Brush the 
back ^dges over with ocher and the frame 
is then 


Plaster Casting. 

1. — The model (of clay or otherwise) 
is first covered with a layer of good plas- 
ter of paris, mixed, or “gauged,” as plas- 
terers call it, to the consistency of batter, 
and colored with a little red or yellow 
ocher. This layer should average about 
in. thick. It is best applied with the 
pewter or metal spoon used to mix the 
plaster with. The plaster is mixed in a 
ba.sin half full of water, Into which it is 
sprinkled by the hand, as oatmeal is sprin- 
kled in making stirabout ; when the plas- 
ter reaches the surface of the water it is 
about sufficient, but experience soon 
teaches the right proportion. The mixed 
plaster can be jerked by a dexterous twist 
of the spoon into the deep undercut places, 
and care must be taken not to Inclose bub- 
bles of air. A practical molder would 
place the clay slab in a vertical position, 
as he would see the process of his work 
better. A large model would require sev- 
eral mixings of plaster, as when the plas- 
ter begins to set or harden it is useless 
for molding. When the first colored coat 
of plaster is hardened a wash of clay 
water should be applied nearly all over it, 
and the second coating, which may be of 
coarser stuff, put on to the thickness of 
about 1 in. If the mold is very large, 
some strips of iron nail rod, % in. square, 
may be imbedded in the back of the mold 
to prevent warping. When the mold is 
set hard It must be turned over and the 
clay picked out If the work has been 
modeled on a board or state, or best of 
all, on a plaster slab, it may be necessary 
to pass a wire between the clay and the 
board to separate them. When the mold 
has been well cleaned and washed with a 
soft brush it should be soaked in a tub 
of water until quite saturated through 
and through, drained, but not wiped, and 
a sufficient quantity of superfine plaster, 
carefully mixed, poured into it, and, by 
moving the mold about, carefully dis- 
tributed all over. This may be backed 
Vrlth coarser plaster and strengthened 
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with iron rods, which in this case should 
be painted or coated with a varnish of 
rosin and tallow. When the cast is set 
hard the most difficult part, called “knock- 
ing out,” begins. A light mallet and a 
carpenter's firmer chisel, by a few dexter- 
ous strokes applied upon the edge, will 
separate the coarse outer backing of the 
mold, prevented by the wash of clay water 
from adhering to the first colored layer. 
The cast should then be placed upon a soft 
elastic bed — an empty sack folded is as 
good as any — and by gentle taps, holding 
the chisel perpendicularly, or nearly so, to 
the face of the work, the colored plaster 
may be snapped off, sometimes In large, 
sometimes in minute pieces, the color pre- 
venting the operator chipping away the 
best part of his work, which may happen 
when mold and cast are of one color. A 
chisel 1 in. or more broad may be used 
for the first rough work ; smaller will be 
required for delicate parts. 

A figure in the round may be molded by 
the same process, but the mold must be in 
2 parts. A strip of clay 1 In. or so wide 
must be fixed all around the clay figure, 
to be removed when the first half of the 
mold is done. The edge of the first half 
must have sunk holes, made by any con- 
venient steel modeling tool, to insure the 
fitting of the two halves in the mold. 
Projecting limbs must be cut off with a 
fine wire and cast separately. If an iron 
support enters the back of the model a 
little clay must be put round it, close to 
the model, to enable the iron to be drawn 
through the mold, and the hole in the 
mold stopped up with plaster. The two 
parts, carefully saturated and bound to- 
gether, may be about half filled with well- 
mixed superfine plaster, as thick as cream, 
which, by carefully turning and Inclining 
the mold, can be made to cover the whole 
of the mold, leaving a large hollow to be 
filled with a coarser plaster, in which a 
painted iron rod may be inserted. Good 
plaster smells sweet, sets In 10 to 20 min- 
ute.s as liard and as crisp as loaf sugar. 
Bad plaster smells of sulphur and never 
sets hard. Beginners must make sure of 
their materials, and even then should try 
their hands on unimportant work. 

Small reliefs may be molded in wax. A 
border of clay or strips of wood a little 
higher than the highest part of the model 
must be fixed all round, and melted bees- 
wax with a little rosin and tallow added, 
poured over the clay. When the wax is 
cold and the clay well washed out super- 
fine plaster can be poured in as Into a 
plaster mold. The wax is afterward 
melted off or softened before a fire and 
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peeled off, to serve again as often as you 
please. 

2. — In the first place, use the finest and 
purest plaster of paris obtainable. When 
filling a mold, learn to beat up the requi- 
site quantity of cream quickly and with 
care to avoid making it too thick. In 
pouring this in use a good camel’s-hair 
brush to displace air bubbles ; a mere sur- 
face cover of this thin cream is all that 
Is requisite. While doing this have ready 
the thicker plaster, of the consistency of 
light syrup, and fill up the mold at once. 
In about 20 minutes you can open the 
mold, if your plaster is pure and has been 
properly mixed. If you do not put too 
much oil on the object to be molded, and 
have used your brush properly, you will 
find clear, sharp molds. 

3. — Bronzing Plaster Cast. — a. — Coat 
the figure with isinglass size until the sur- 
face continues in a moist state and will 
absorb no more ; then touch it over lightly 
and sparingly with gold size and put It 
away in a clean dry place for 48 hours. 
Touch the figure all over with bronze 
powder, and after the lapse of 24 hours 
brush off all the loose powder and par- 
ticularly from the projecting parts of the 
figure. 

b. — The following is given as a process 
used in France for this purpose. Linseed 
oil soap is made by saponifying the oil 
with caustic soda and precipitating the 
soap with salt. It is separated, dissolved 
In rain water and a mixture in solution 
of 4 parts blue vitriol and 1 part cop- 
peras is added as long as a precipitate 
forms. This is filtered out, washed and 
dried and 8% oz. are applied with 1 lb. 
quick-drying varnish and 514 oz. white 
wax. This is applied to the surface pre- 
viously heated and is baked in if neces- 
sary. The high parts are touched up with 
a bronze powder. As a simpler process 
shellac the bust and then gild it with 
bronze powder and varnish. The varnish 
is sold with the powder. See also No. 23 
below. 

c. — Plaster-of-paris statuettes, models, 
etc.» are bronzed in the following manner : 

Prepare a soap from linseed oil boiled 
with caustic .soda lye, to which add 
a solution of common salt, and concen- 
trate It by boiling till it becomes some- 
what granular upon the surface ; it is then 
strained through a linen cloth, and what 
passes through is diluted with boiling 
water and again filtered. Dissolve 4 parts 
blue vitriol and 1 part copperas separately 
in hot water and add this solution to the 
solution of soap as long as it occasions 
any precipitate. This flocculent preclp^ 
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tate is a combination of the oxides of 
copper and iron with the margaric acid of 
the soap, the former giving a green and 
the latter a reddish brown color, the com- 
bination of the two resembling that green- 
ish rust which is characteristic of ancient 
bronzes. When the precipitate is com- 
pletely separated a fresh portion of the 
vitriol solution is to be poured upon it In 
a copper pan and boiled in order to wash 
it. After some time the liquid is poured 
off and the soap washed with warm and 
afterward with cold water, pressed in a 
linen bag, drained and dried, when it is 
ready for use in the following manner : 
3 lb. of pure linseed oil are boiled with 
12 lb. of finely powdered litharge, and 
the mixture is strained through a canvas 
cloth and permitted to stand in a warm 
place until it becomes clear. 15 oz. of 
this, 12 oz. of the above described soap 
and 5 oz. of fine white wax are melted to- 
gether at a gentle heat in a porcelain 
basin by means of a water bath. The 
mixture must be kept some time in a mol- 
ten state, to expel any moisture which it 
may contain. It is then applied by means 
of a paint brush to the surface of the 
gypsum, which is heated to the tempera- 
ture of about 200® F. After exposure to 
air for a few days the surface Is rubbed 
with cotton wool or a fine rag and varie- 
gated with a few streaks of metal powder 
or shell gold. Small objects may be dipped 
in the melted mixture and then exposed 
to the heat of the fire until thoroughly 
penetrated and evenly coated with it. 

4 . — Carved Articles . — If the objects are 
cut conically they are simply pressed into 
a lump of soft clay ; then paint the mold 
thus produced with linseed oil and pour In 
the plaster of paris. For complicated ob- 
jects, such as animal heads, deepened 
reliefs, etc., glue molds are employed. 
Prepare a box Just large enough to re- 
ceive the model. Boll good Joiner’s glue 
in sufficient quantity, and after the model 
(which has been thoroughly coated with 
shellac, and after this is dry with linseed 
oil) has been laid in the box, pour the 
liquid glue into the box. After a few 
hours the glue is sufficiently dry so that 
the model can be taken out. Now coat 
the glue mold all over with linseed oil and 
pour in the gypsum. In this manner very 
good impressions are obtained at a com- 
paratively slight expense. The molding 
glue can be used over again at any Ume. 

B.'^Hardening Plaster Cost#.-— a.-^The 
following is one way of treating them ; 
First diy the cast in an oven heated to 
about the temperature used for bakjUig 
breed. When the caat has cooled ctown 
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so that it may be handled without burn- 
ing the hands immerse it in a strong aque- 
ous solution of alum and leave it there 
until crystals begin to form on the sur- 
face, then remove and wipe dry. Any ad- 
herent crystals may be removed with a 
wet rag. Now return the cast to the oven 
and heat, at a temperature of about 140® 
F., until thoroughly dry. Remove and 
immerse in a bath of boiled linseed oil, 
cut with a little oil of turpentine. Let 
remain a few minutes, then remove, let 
the surplus oil drain back into the bath 
and stand aside in a warm place to let 
the oil become ‘‘tacky, ” then apply bronze 
powder. 

b. — A few coats of a hot and saturated 
solution of borax, alum or similar sub- 
stances are applied with a brush until 
the surface has the desired hardness. Two 
coats will generally answer, but occasion- 
ally as many as 5 or 6 may be necessary. 
A few (generally 2) coats of a hot satu- 
rated solution of chloride of barium and a 
few coats of soap water are then applied 
with a brush, and the surplus soap Is 
wa.shed off until the clear water forms 
beads on the surface of the cast. 

These operations can be performed in a 
few hours and produce a hard surface 
consisting of substances Insoluble in water 
and which will prevent the appearance of 
yellow spots, for the neutral salts that 
have been employed will prevent any ac- 
tion of the gypsum on the iron contained 
in the same. Diflferent neutral salts may 
be used, and the operations may be per- 
formed in the reverse order. Instead of 
chloride of barium, other barium, stron- 
tium or calcium salts, that will produce 
an Insoluble precipitate and will not pro- 
duce oxide of Iron, may be used. 

c. — ^Glycerine is said to be a good coat- 
ing for the interior, but lard and oil is 
most commonly used. Plaster casts Im- 
mersed in a hot solution of glue long 
enough to be well saturated will bear a 
nail driven in without cracking. 

d. — The articles made from crude plas- 
ter are heated to 212 to 228® F., put first 
in concentrated solution of calcium chlo- 
ride, then in a hot, concentrated solution of 
sulphate of magnesia and finally then laid 
in water. These operations are repeated 
several times (the temperature being, if 
desired, increased to 212® F.). After im- 
pregnation, the pieces should be treated 
alternately with glue and tannin solu- 
tions, each time from 1 to 4 days, finally 
dried In a drying room at a depressing 
temperatur4. For colored marble add to 
the chloride of calcium solution such me- 
taUic chlorides as will produce, with the 
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subsequent treatment with metallic salts, 
colored, insoluble deposits. 

6. — Lije Casting . — Casting from life is 
very unpleasant for the person operated 
upon, and especially when the face is 
molded the pain is considerable. The face 
is first greased well with vaseline, the eye- 
lashes and eyebrows being well burled in 
pomade or clay and the small hairs well 
smoothed down. Whiskers, etc., should 
be well coated with clay. Quills are In- 
serted in the nostrils for respiration. 
Then when the patient is lying in a re- 
cumbent position the plaster is laid oii. 
The patient must not move or laugh or 
speak until the plaster is set. The plaster 
is mixed with warm water, as the plaster 
sets better than with cold water. When 
the cast is sufficiently set, it is removed. 
This Is the painful part of the operation. 
A hand can be done by thrusting it in a 
basin of plaster, then placing it on a 
towel in desired position. As the plaster 
sets, lay a strong thread on the wet plas- 
ter along the hand down the middle finger. 
A second , thread may be laid from the 
wrist to the thumb. The object of these 
threads is to make divisions in the mold 
and thus enable the hand to be with- 
drawn. Now lay on the plaster over the 
whole to a sufBcIent thickness. When it 
is nearly set (still soft and wet) take the 
ends of the threads, and by Jerking them 
sharply through the plaster, sections are 
made in the mold. In a few minutes the 
plaster is hard and the mold may be burst 
asunder at the divisions cut by the thread 
and the hand released. Fractures which 
will probably occur in thin parts of the 
mold must be cemented carefully in their 
places after they are dry by a solution of 
shellac in alcohol. Limbs and even the 
entire figure can be molded in this man- 
ner. Professional molders should be em- 
ployed in taking casts of deceased persons. 

7. — Marbling Plastic Figvres. — ^Dis- 
solve 1 oz. of pure curd soap grated in 
water and add 1 oz. of white wax, cut in 
thin slices. When the whole is incorpo- 
rated it is fit for use. Having dried the 
figure before the fire, suspend it by a 
string and dip it In the mixture ; when it 
has absorbed the varnish dip It in a sec- 
ond time, and that generally suffices ; 
cover it carefully from the dust for a 
week, then rub it gently with soft cotton 
wool, and you will have a brilliant shining 
gloss, resembling polished marble. 

8. — Mending Plaster afodels.— Sanda- 
rac varnish is the best material for mend- 
ing plaster models. Saturate the broken 
surfaces thoroughly, press them well to- 
gether and allow them to dry. 
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n. — Poliahimj. — The polish on plaster 
figures is said to be produced by immer- 
sion in melted paraffine or wax and rub- 
bing smootli. A prize for such a process 
was offered by some society in Berlin. 

10. — Retarding the Setting of Plaster 
of Paris. — When, for some reason, in 
making plaster casts or bandages, it be- 
comes desirable to retard the setting of 
the plaster magma, this may be accom- 
plished by adding to the water powdered 
althaea root in the proportion of 2 to 4%. 
When dry, such casts may be sawed, filed 
and turned. An addition of 8% of althaea 
retards setting for a full hour, and the 
mass may be kneaded, rolled and other- 
wise shaped. The addition of a very little 
alum or ferric chloride produces a very 
hard cast. Good plaster should not set 
in less than 3 minutes. 

11. — Silvering Plaster Models. — Ordi- 
nary plaster models are covered with a 
thin coat of mica powder, which perfectly 
replaces the ordinary metallic substances. 
The mica plates are first cleaned and 
bleached by fire, boiled In hydrochloric 
acid and washed and dried. The material 
is then finely powdered, sifted and min- 
gled with collodion, which serves as a 
vehicle for applying the compound with a 
paint brush. The objects thus prepared 
can be washed in water and are not liable 
to be injured by sulphureted acids or dust. 
The collodion adheres perfectly to glass, 
porcelain, wood, metals or papier mache. 

12. — Stuccoed Flowers from Plaster of 
Paris . — Take natural fiowers and coat the 
lower side of their petals and stamens 
with paraffine or with a mixture of glue, 
gypsum and lime, which is applied lightly. 
Very fine parts of the fiower, such as 
stamens, etc., may be previously supported 
by special attachments of textures, wire, 
etc. After the drying of the coating the 
whole is covered with shellac solution or 
with a mixture of glue, gypsum, lime with 
lead acetate, oil, mucilage, glycerine, colo- 
phony, etc. If desired, the surface may 
now be painted with bronzes in various 
shades. Such flowers are now much em- 
ployed in the form of festoons for decorat- 
ing walls, ceilings, lusters, etc., and are 
very handsome. 

13. — Transparent Casts. — Beautiful 

semi-transparent casts of fancy articles 
may be taken in a compound of 2 parts 
unbaked gypsum, 1 of bleached beeswax 
and 1 of paraffine. This becomes plastic 
at 120® F, and is quite tough. 

14. ^Washable Casts. — a. -- Jacobsen 
prepares casts which retain no dust and 
can be washed with lukewarm soap water 
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by immersing them or throwing upon them 
in a fine spray a hot .solution of a soap 
prepared from stearic acid and soda lye in 
10 times its quantity by weight of hot 
water, 

b. — Shellhass recommends the coating 
of pla.ster-of-paris casts with a compound 
of finely powdered mica and collodian pre- 
pared as follows : The mica rendered per- 
fectly white by boiling with hydrochloric 
acid oi* calcining, is ground very fine, 
.sifted and elutriated and then mixed with 
dilute collodion to the consistency of oil 
jjaint and applied with a soft brush. 
Casts coated in this way possess a silvery 
luster, have the advantage of being indif- 
ferent to sulphurous exhalations and can 
be washed without injury. 

c. — Coating or saturating the cast with 
a neutral soap from stearic acid and soda 
lye dissolved in 10 times the quantity of 
hot water is recommended. Cleaning of 
dust may be done with lukewarm water. 
Of special merit, however, is the follow- 
ing process : Leave the plaster-of-paris 
casts after complete drying for 24 hours 
in a cold barytes solution, wash them off 
carefully with cold water after removal, 
so as to eliminate the adhering barytes 
and allow them to dry 3 or 4 days at an 
ordinary room temperature. Next put 
them for a short time (about Vji hour) 
in a hot solution of 1 part grain soap in 
15 to 20 parts water and dry them finally, 
after the adhering soap particles have 
been removed with water in suitable dry- 
ing room.s. 

d. — Thoroughly dry the i)laster figure, 
cover with the best linseed oil, just warm. 
Take out in 12 hours and dry in a place 
free from dust. The? figure looks like wax 
when dry and can be washed without 
injury. 

Plaster of Paris. 

This very useful material is made by 
calcining calcium sulphate (gypsum) at 
a temperature of 500® F., which all 

the water of crystallization is expelled. It 
is of the greatest use, especially In the 
formation of casts or molds, 

1. — Hardening. — a. — Plaster of par is 
may be caused to set more quickly if some 
alum be dissolved In the water used for 
rendering it plastic. If the gypsum Is 
first moistened with a solution of alum 
and then again burned, the resulting com- 
pound sets very quickly and becomes as 
hard as marble. Borax may be similarly 
employed. In 1877 the Prussian Govern- 
ment awarded 3 prizes for inventions sub- 
mitted at its invitation of processes for 
hardening piaster-of-parls castSi The 
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V>rinciple of all these consists In this, that 
the objects are to be treated with a solu- 
tion of caustic baryta. But it has been 
found that no matter how deep this pene- 
trates, the baryta is ^iprain drawn toward 
the surface when the water evaporates, a 
l>oj*tion efllorescing on the outside and 
only a thin layer remaining in the outer 
shell, wliere it is converted into carbonate. 
This at the same time stoi)s up the pores, 
rcmdei'ing it impossible to repeat the oi> 
(‘ralion. It was later found that the 
whole ma.ss of the cast might be hardened 
by api'lying to it with a brush made of 
glass bristles a hot solution of baryta. To 
])revent seijaration of the crystailized 
liaryta at the surface, the object must be 
raised to a temperature of (50 to 80° C. 
To produce good results, however, it Is 
necessary to add to the plaster before 
casting certain substances with which the 
baryta can combine. The.se are silicic 
acid in some form, or the sulphates of 
zinc, magnesium, copper, ii-on, aluminum, 
etc. With some of tho.se the resulting ob- 
ject may be colored. As it is, however, 
dithcuU to insure the production of uni- 
form lint, it is better when employing 
salts producing color to mix the plaster 
with about o% of quicklime, or. better, 
to render it plastic with milk of lime and 
then to soak the object in a solution of 
metallic sulphate. 

b. — Mix the pia.ster of paris with a 
weak solution of gum arabic (Vi oz. to Mt 
pi. of v/ater) or for common uses with a 
weak solution of size. This not only 
makes the plaster hard, but gives smooth- 
ness to the surface. 

— To a thin milk of lime, or lime 
water, add 14 or 15 droi)s of liquid silicate 
of soda for every pint of fluid used ; this 
i.s then thickened with plaster to a thick 
cream. Plaster thus prepared will set in 
o minutes or thereabout, according to the 
thickness of the cream. If too much sili- 
cate is used, the soda will effervesce on 
the surface and spoil the sharpness of the 
impression, 

d. — Ordinary plaster of paris is brittle, 
porous and hygroscopic, and by absorption 
of water becomes a conductor of the elec- 
tric current, hence is unsuitable for elec- 
tro-technical purposes. In a hardened 
condition, however, it is serviceable for 
parts which are neither under high ten- 
sion nor exposed to high temperatures 
and great changes of temperature. In 
the latter case the expensive putty of 
litharge and glycerine must be used. 

The hardening of the plaster of, paris 
Is accomplished in the foUp\ving manner : 

Intimately mix with the poivdered 'gyp- 
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sum 2 to 4% of powdered marshmallow 
root and knead into a dough with 40% of 
water. The mass resembles fat clay, 
hardens after about 1 hour and is then so 
tough that it may be cut, filed, turned 
and drilled. An admixture of 8% of 
marshmallow root renders it still tougher, 
ln.stead of the marshmallow root, deXtHrt, 
gum ai'abic and glue may also bo em- 
ployed. 

e. — If (3 parts of gypsum arc mixed 
with 1 part freshly slaked lime and the 
articles in question shaped from this and 
saturated with concentrated magnesium 
.sulphate solution the plaster becomes so 
liard that it cannot be scr’atched with the 
finger nail. 

Lubricant for Plaster Molds . — The mix- 
tures, greases and oils usually employed 
for this 3 )urpo.se have the disadvantage of 
being .sticky or of easily attracting dust. 
According to Puscher, this drawback is 
avoided if stearic acid is used instead. 
Melt 1 i)art stearic acid in a gla.ss by im- 
mei’sing the .same in boiling water and add 
4 to 5 parts alcohol (95%). Agitato the 
clear solution until cold, whereby a thin 
paste of very finely distributed stearic acid 
i.s formed, with which the molds are 
coated by means of^ painting brush. The 
spirit evai)orates at once and leaves a very 
thin layer of stearic acid, which admits 
of readily freeing the cast from the mold. 

rottcry. 

1. — Glaze . — The following glaze meets 
all requirements of practical pottery, as 
well as those of hygiene. Although some- 
what slower In fluxing than the ordinary 
pottery glazes, it can very well be burnt 
in any potter's kiln, but it must be stated 
in advance that the vessels must be of 
equally good quality, as white as possible 
and fireproof. Thirty parts of litharge 
(30 i)arts protoxide of lead, 30 parts red 
lead), 5 parts white clay, 6 parts pure 
quartz sand. The glaze melts out well at 
about 2,190° F. To improve it very con- 
siderably it should remain fluid in the fire 
for some time — ie., when the drawn sam- 
ple shows the smooth surfac.e, firing 
should be continued evenly for another 2 
hours. During this period the glaze com- 
bines more perfectly with the ware by 
melting the silicic acid in its exterior sur- 
face, this layer being vitrifted thereby. A 
part of the lead oxide will be volatilized 
and this will make the glaze richer in 
silicic acid, consequently harder, denser 
and capable of withstanding the diluted 
acids such as are contaihed in articles 
of food and drlhk. 

2. — Dissolve in i tared 
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capsule any convenient quantity of pure 
gold In nitrohydrochloric acid and add to 
the solution sufficient uranium oxide to 
impart a rich brown color. Evaporate 
the liquid to dryness on a sand bath, cool 
the capsule and weigh. Then to the resi- 
due so ascertained and counted as 1 part 
add sulphur, 1 part ; dammar rosin, 2 
parts ; turpentine oil, 6 parts. With due 
precautions against the mixture igniting, 
heat it over a quick Are, with constant 
agitation, until It becomes homogeneous 
and acquires a fine reddish brown color. 
Add while still hot sufficient rosemary oil 
to give it the consistency of a thick syrup. 
Finally, for every 100 parts of the gold 
originally used, add 35 parts of bismuth 
flux (bismuth trloxide, or bismuthous ox- 
ide, obtained by gently Igniting basic 
bismuth nitrate) and let cool. 

b. — China, Gilding on. — The gilding is 
done either by an adhesive varnish or by 
heat. The varnish is prepared by dissolv- 
ing in hot boiled linseed oil an equal 
weight of either amber or copal. This is 
diluted with a proper quantity of oil of 
turpentine so as to be applied as thin as 
possible to the parts to be gilt. Let stand 
after varnishing about 24 hours, then heat 
in an oven until so vrarm as almost to 
bum the fingers when handled. The heat 
softens the varnish, which is then ready to 
receive the gold leaf, which may be applied 
with a brush or pledget of cotton, and th^ 
superfluous portions brushed off. Burnish 
when cold, interposing a piece of thin 
paper between the gold and burnisher. 
Where burning in is practiced the gold 
reduced to powder is mixed with pow- 
dered borax glass (anhydrous borax) 
moistened with a little gum water, and 
applied to the clean surface with a 
camel’s-hair pencil. When quite dry the 
article is put into a stove heated to about 
the temperature of an annealing oven. 
The gum bums off and the borax, by 
vitrifying, cements the gold with great 
firmness to the surface. 

c. — To Dissolve Gk)ld for Gilding Which 
Has to Be Fired. — Triturate in a mortar 
some gold leaf and honey until reduced 
very fine. Then dissolve the honey with 
hot water and mix with a little gum water 
for use, or dissolve gold in hot aqua regia, 
evaporate to dryness in a porcelain dish 
and dissolve in ether for use. 

Printed Matter, Preserving. 

Printed matter will not fade, because 
printer’s ink, being colored with carbon, 
is practically indestructible under ordi* 
nary conditions. The discoloration of the 
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paper, as a rule, is due to the effect of 
the residual bleaching material left in the 
paper pulp when it was made — that is, 
chloride of lime ; in good paper, however, 
“antichlores” are now used to destroy the 
excess of chloride. Newspapers, being 
made of common stuff, are sure to become 
brown and rotten in time. Dampness also 
causes the growth of microscopic molds, 
which destroy the fibers. The discolora- 
tion may be prevented to some extent by 
keeping the paper in a thoroughly dry 
place. If expense is not objected to, a 
thin varnish of collodion will help to keep 
the paper a good color. 

Prints. 

Bleaching . — To bleach old prints pre- 
pare 3 solutions as follows ; (a) Mix 2 
oz. of chloride of lime with 1 pt. of water : 
dissolve 3 oz. of washing soda in 1 pt. of 
water and mix. Allow the precipitate to 
subside and use only the clear liquid, 
(b) Dissolve 1 oz. of sulphite of soda in 
1 pt. of water, (c) Add 1 pt. of water 
to 2 oz. of strong pure hydrochloric acid. 
A shallow dish large enough to take a 
print will be required. Place water in 
the dish and float the print in it till 
thoroughly wetted. Now remove the 
print, add 1 oz. of solution (a) and re- 
place the print ; allow it to remain for a 
few hours ; if thoroughly bleached run off 
the liquid, wash the print in running 
water, then add a few drops of (b) solu- 
tion ; allow to stand for about an hour 
again wash in running water for about an 
hour, remove the print to clean white 
blotting paper, drain and dry. If the 
print is not properly bleached by (a) 
solution, pour off the latter, add water to 
the dish and a few drops of (c) solution, 
allow to stand, wash, treat with (b) solu- 
tion and finish as above described. 

Coloring , — Place the print face upward 
on clean cardboard ; put weights on the 
corners to keep it down and pass a piece 
of stale bread gently over to remove any 
surface dirt. Now prepare the requisite 
tints in water-color and lay on bread 
washes with a large-sized camel’s-hair 
pencil, targe tools must be used where 
much ground has to be covered with any 
color, as the absorbent nature of the 
printing papers In general use renders it 
impossible to get an even tint otherwise 
indeed, it will often be found necessary to 
allow large surfaces. Such as sky, etc., to 
absorb a considerable quantity of water 
(applied evenly with a camers-halr tool) 
before the laying-in of color is attempted. 
Body color — ^that to which white has been 
added— is used (^aringly, and only, as a 
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rule, to heighten the effect of Jewelry, 
armor, etc. When the coloring is flnlsh|Bd 
pass carefully over the deep shadows with 
a weak solution of gum arable. This 
gives force to the work and depth and 
transparency to the dark parts. The gum 
must not be used strong or it will crack 
immediately the print is rolled, 

Mountino Engravings Printed on Silk. 
— The safest plan is lay the silk face 
downward on a drawing-board and then 
drive in a row of tacks all round the silk, 
about 2 in. or 3 in. from its edge. Next, 
opposite each tack, take a stitch with 
needle and thread through the silk (going 
just far enough into the material to get a 
firm hold) and secure the thread by wind- 
ing it round the tack. When this has 
been done all round the threads must be 
very gradually tightened, special care 
being taken that the fabric Is not pulled 
awry. By this means, if due patience and 
care are exercised, perfect smoothness 
may be secured, because the threads are 
only lightly fastened by a few turns round 
the tacks and can be unwound and tight- 
ened anywhere as required. A piece of 
millboard that has been glued round the 
edges only is then laid on the silk and 
pressed until the glue has set. The silk 
can then be turned face upward and 
mounted. 

Pasting Prints in Scrap-book . — Touch 
the corners only of the print with a mix- 
ture of glue and paste ; then, if the pic- 
ture is dropped into position and pressed 
down, it will lie smooth. When it is nec- 
essary to paste a print all over, the paste 
should be allowed to set partly before 
mounting and a vei^ thin coat only ap- 
plied ; then, while the prints are wet, close 
the book and place heavy pressure upon 
it. However, no precaution will entirely 
prevent wrinkles on a paper so thin as 
cartridge. 

Reproducing Old Prints . — The follow- 
ing is the process employed in a Paris 
concern that makes a specialty of litho- 
graphic facsimiles of old and rare prints 
(which facsimiles are sold as genuine an- 
tiques) ; Prepare a bath as follows : Sul- 
phuric acid, 3 to 5 parts (according to 
the antiquity of print, thickness of paper, 
etc.) ; alcohol, 3 to 5 parts ; water, 100 
parts. In this soak the print from 5 to 15 
minutes (the time depending on age, etc., 
as above), remove, spread face downward 
on a glass or ebonite plate, and wash 
thoroughly in a genUe stream of running 
water. If the paj^ is heavy, reverse the 
sides and let the water flow over the face 
of the print as well. Remove carefully 
and place on a heavy sheet of blotting 
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paper, cover with another and press out 
every drop of water possible. Where a 
wringing machine is convenient and suffi- 
ciently wide, passing the blotters and 
print through the rollers is better than 
mere pressing with the hands. The print, 
still moist, is then laid face upward on a 
heavy glass plate (a marble slab or a 
lithographer’s stone answers equally well) 
and smoothed out. With a very soft 
sponge go over the surface with a thin 
coating of gum arable water. The print 
is now ready for inking, which is done 
exactly as in lithographing, with a roller 
and printer’s or lithographer’s ink, cut 
with oil of turpentine. Suitable paper is 
then laid on and rolled with a dry roller. 
This gives a reverse image of the print, 
which is then applied to a zinc plate or a 
lithographer’s stone, and as many prints 
as desired pulled off in the usual litho- 
graphing method. When carefully done 
and the right kind of paper used, it is 
said that the imitation of the original is 
very perfect In every detail. 

Size (Ackerman’s Liquor). — ^Use 4 oz. 
each of the finest pale glue and white curd 
soap ; boiling water, 3 pt., 12 fl.oz. ; dis- 
solve, then add of powdered alum 2 oz. 
Used to size prints and pictures before col- 
oring them. 

Ribbons, Silvering of. 

Make a solution of nitrate of silver and 
add a little gum to it, so that the liquid 
will not run. Then with a camel’s-hair 
pencil or a new pen draw any sort of or- 
namental figure on the silk. After the 
drawing is dry, hold the ribbon over a 
vessel containing water, zinc and a little 
sulphuric acid. In a short time the silver 
will be reduced and adhere quite strongly 
to the fabric. Arabesques, wreaths, etc., 
executed in this manner have a pretty ap- 
pearance. 

Shells, Silvering. 

Grind silver leaf in gum water to the 
required thickness and apply to the inside 
of the shell. For gold color grind gold 
leaf in gum water. 

Signs. 

Gilding Letters. — 1. — ^When the sign is 
prepared as smooth as possible, go over U 
with a sizing made by white of an egg, 
dissolved in about 4 times Its weight of 
cold water, adding a small quanUty of 
fuller’s earth; this to prevent the gold 
sticking to any part but letters. When 
dry set out the letters and oommenpe writ- 
ing, laying on the size as thin^ as jkw- 
sible with a sble pencil. let It stand 
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until you t»n hardly feat a stlifht atiekh 
ness ; then g6 to wdi^k With yaui> gdld leaf 
knife and eushioh and gild the iettgrs. 
Take a IW midh thg WiHL df ydUr foife 
aftee gtyihg it 8, Slight dun intd the back 
Wft of your cushion, and spread it on the 
front part of it as straight as possible ; 
give it another slight puff with your 
mouth to flatten it out. Now cut it to 
the proper size, cutting with the heel of 
your knife forward. Now rub the tip of 
the knife lightly on your hair ; take up 
the gold on the point and place It neatly 
on the letters. When they are all cov-^ 
ered, get some very fine cotton wool and 
gently rub the foil until it emodlh and 
bright. Then wash the sign with clean 
water to take off the egg siae; 

2.— Use gold and silver leaf. Take a 
little fine Isinglass, as much as Will lie nn 
a 5-cent piece, and dissolve in a little 
iwllirtg wateis Add jis miich aicnhdl as 
there la water and strain through silk. 
Paint the letters on a sheet of paper with 
Rrunswlck black ; fix the paper, with the 
writing reversed, ort the giasp. Us§ the 
isinglass solution as a thordant, laying 
it on with a cainei’s-hair pencih and then 
apply the gold leaf. Place the glass in a 
warm room and when the gilding is dry 
rub over with a piece of cotton wbol. 
Pass a hat camei's-hair brushi moistened 
With the iBirtglasa solution, lightly over 
the gold letters ; let the solution be hot for 
this operation. A second coating of gold 
leaf will improve the work. Mark In the 
outJline on the back with soap, use a size 
composed of gum tragacanth in water, 
have the sl2e as thin a.s possible. 

bJIvertng, 

Silver Leaf, Varnished. — Use, first, pre- 
l>ared oxgall ; next, isinglass ; then alum 
to kill the former ; finish with hard white 
lac. 

Silver Size, Preparation of. — Put in a 
pan Spanish chalk, 4% oz. ; Venetian 
soap, % oz. ; beeswax, ox., and finely 
pulverized fat pipeclay, 9 oz. ,* roast thor- 
oughly. Rub fine wifli the whites of 40 
eggs. Form the mass Into small balls, 
dry upon a glass plate. To apply the size, 
triturate a piece with water, then put in a 
glass and dilute with water. Brush the 
frame with the dissolved size and let it 
dry before applying another cast. (See 
also chapter on PAINTS, etc.) 

Tracing. 

a. — If the paper upon 
whkrh the tracing is to be made is soaked 
with benzine by means of a cotton pad, 
sopping it into the pores of the paper, the 
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Idttgf will bieome m transparent that the 
riidst dglieate llnea ftnd tints may be seen 
more ihfdiigfi th# fifieat tfac* 

ing pdpef. iHdiaii irik, Water (colors Of 
pencil take equally W^H tfddfi paper thus 
treated and last belief tfiad^ 
other kind of tracing paper. Any Rfnfa m 
opaque drawing paper in ordinary use 
may be employed for this purpose, 
stretched in the usual manner over the 
drawing to be traced. The benzine rapid- 
ly evaporates and the paper resumes its 
original opaque appearance without show- 
ing the slightest trace of the process to 
which It has been subjected. When large 
picture.^ are to be traced, the benzine 
should only he applied to a part of the 
paper at a lime, in accordance with the 
progress of the work. 

3 --Tracing cloth may be 

very quickly and easily cleaned and pencil 
marks rOmoVed hy ihfl Use of benzine, 
which is applied to a cotton swab. It 
may be rubbed freely over the tracing 
without injurv to lines drawn in ink or 
eveii in water color, but the pend! marks 
and dirt Will tfuickly disappear. The ben^ 
zine evaporates almoat immediately, leav- 
ing the tradng unharmed. It must, how- 
ever, be borne in mind that the surface 
has been softened and must be rubl?ed 
down With talc or some similar substance 
before drawing any more ink lines. 

The glaze may be r€.stored to tracing 
cloth after using the eraser by rubbing 
over the roughened surface with a piece 
of hard wax from an old phonograph 
cylinder. The .surface thus produced Is 
superior to that of the original glaze, as 
it Is absolutely oil and water proof. 

In the Rushmore works all pencil draw- 
ings that go into the shop are first rubbed 
over with this wax, and it has been found 
that while common pencil drawings aix* 
soon destroyed by dirt and grease, those 
treated with the wax return to the draw- 
ing room after the completion of special 
jobs without the slightest blemish. 

C/otk.—l.— Boiled linseed oil, bleached, 
10 lb.; lead shavings, % lb.; zinc oxide, 
2% lb. ; Venetian turpentine, M lb. ^11 
for several hours, then strain and dis- 
solve in the strained composition 2% lb. 
white gum copal. Remove from the fire, 
and when partly cold add oil of turpen- 
tine (purified), suffldent to bring it to 
proper consistency. Moisten the cloth 
thoroughly in benzole and give it a flow-, 
ing coat of the varnish, ^ ^ w i 

2.— Varnish the cloth with Canada bal- 
sam dissolved in turpentine, to which tn^ 
be added a few drops of castor dU, but do 
not add too much or It will not dry. Try 
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a little piece first with a small quantity 
of varnish. The kind of cloth to use is 
fine linen : don't let the varnish be too 
thick. 

Coloring. — It is always best to color 
tracings on the back, as the ink lines are 
liable to be obliterated when the color is 
applied. Mix the colors very dark, so that 
they may appear of proper depth on the 
other side. If ink or color does not run 
freely on tracing cloth, mix both with a 
little oxgall. 

Tracing Paper. — The following receipts 
are from the “Mechanics’ Own Book” : 

1. — A German invention has for its ob- 
ject the rendering more or less transpar- 
ent of paper used for writing or drawing, 
either with ink, pencil or crayon, and also 
to give the paper such a surface that such 
writing or drawing may be completely re- 
moved by washing, without in any way in- 
juring the paper. The object of making 
the paper translucent is that when used 
In schools the scholars can trace the copy 
and thus become proficient in the forma- 
tion of letters without the explanations 
usually necessary ; and it may also be 
used in any place where tracings may be 
required, as by laying the paper over the 
object to be copied it can be plainly seen. 
Writing paper is used by preference, its 
preparation consisting in first saturating 
it with benzine and then immediately coat- 
ing the paper with a suitable rapidly dry- 
ing varnish before the benzine can evapo- 
rate. The application of varnish is by 
preference made by plunging the paper 
into a bath of it, but it may be applied 
with a brush or sponge. The varnish is 
prepared of the following ingredients : 
Boiled bleached linseed oil, 20 lb. ; lead 
shavings, 1 lb. ; zinc oxide, 5 lb. ; Venetian 
turpentine, H lb. Mix and boil 8 hours. 
After cooling, strain and add 5 lb. white 
copal and H lb. sandarac. 

2. — ^The following is a capital method of 
preparing tracing paper for architectural 
or engineering tracings : Take common 
tissue or cap paper, any size of sheet ; lay 
each sheet on a flat surface and sponge 
over (one side) with the following, tak- 
ing care not to miss any part of the sur- 
face : Canada balsam, 2 pt. ; spirits of 
turpentine, 3 pt. ; to which add a few 
drops of old nut oil ; a sponge is the best 
instrument for applying the mixturCr 
which should be used warm. As each 
sheet is prepare it should be hung up to 
dry over 2 cords stretched tightly and 
parallei, about 8 in. apart, to prevent the 
lower edges of the paper from coming in 
contact. As soon as dry the sheets idiould 
be carefully rolled on straight and smooth 
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wooden rollers about 2 in. in diameter, 
covered with paper. The sheets will be 
dry when no stickiness can be felt. A 
little practice will enable any one to make 
good tracing paper in this way at a mod- 
erate rate. The composition gives sub- 
stance to the tissue paper. 

3. — ^You may make paper sufficiently 
transparent for tracing by saturating it 
with spirits of turpentine or benzoline. 
As long as the paper continues to be 
moistened with either of these you can 
carry on your tracing ; when the spirit 
has evaporated the paper will be opaque. 
Ink or water colors may be used on the 
surface without running. 

4. — A convenient method for rendering 
ordinary drawing paper tran.sparent for 
the purpose of making tracings and of 
removing its transparency, so as to restore 
its former appearance when the drawing 
is completed, has been invented by 
Puscher. It consists in dissolving a given 
quantity of castor oil in 1, 2 or 3 volumes 
of absolute alcohol, according to the thick- 
ness of the paper, and applying it by 
means of a sponge. The alcohol evaporates 
in a few minutes and the tracing paper is 
dry and ready for immediate use. The 
drawing or tracing can be made either 
with lead pencil or Indian ink, and the 
oil removed from the paper by immersing 
it in absolute alcohol, thus restoring its 
original opacity. The alcohol employed 
in removing the oil is, of course, pre- 
served for diluting the oil used in pre- 
paring the next sheet, 

5. — Put 14 oz. gum mastic into a^ bottle 
holding 6 oz. best spirits of turpentine, 
shaking it up day by day ; when thorough- 
ly dissolved it is ready for use. It can 
be made thinner at any time by adding 
more turps. Then take some sheets of the 
best quality tissue paper, open them and 
apply the mixture with a small brush. 
Hang up to dry. 

6. — Saturate ordinary writing paper 
with petroleum and wipe the surface dry. 

7. — Lay a sheet of fine white wove tis- 
sue paper on a clean board, brush it softly 
on both sides with a solution of beeswax 
in spirits of turpentine (say about % oz. 
in % pt.) and hang to dry for a few days 
out of the dust. 

8. — Steep sheets of suitable paper in a 
strong solution of gum arabic and after- 
ward take off the superfluity of the liquid 
by pressing each sheet between two others 
of similar paper, but dry. It will be 
found that the 3 sheets are converted into 
a first-rate tracing paper. It is indis- 
pensable that the solution be strong, about 
the consistency of bOiled oil. Paper pre- 
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pared as above directed possesses every 
requisite that can be wished for. 

9. — Tracing Paper That May Be 
Washed. — Use writing paper, saturate it 
with benzine and then immediately coat 
the paper with a suitable, rapidly drying 
varnish before the benzine can evaporate. 
The varnish is prepared as follows : 
Boiled bleached linseed oil, 20 lb. ; lead 
shavings, 1 lb. ; zinc oxide, 5 lb. ; Venice 
turpentine, % lb. ; mix and boil for 8 
hours. After cooling strain and add white 
gum copal, 5 lb., and gum sandarac, ^ 
lb. Thus prepared the paper will be 
found to possess all the requisites for use 
as stated above. 

Transfer Paper., 

1. — Rub the surface of thin post or 
tissue paper with graphite, black lead, 
vermilion, red chalk or other pigment and 
carefully remove the excess of coloring 
matter by rubbing with a clean rag. 

2. — Rub into thin white paper a mix- 
ture of 6 parts lard and 1 part beeswax, 
with sufficient fine lampblack to give It a 
good color; apply the mixture warm and 
not in excess. 

3. — ^Under exactly the same conditions 
use a compound consisting of tallow, 2 
oz. ; powdered black lead (graphite), % 
oz. ; linseed oil, Va pt., and enough lamp- 
black to produce a creamy consistency. 

4. — Black Transfer Paper. — Get some 
unglazed paper and rub it well with a 
paste made of gas black or black from a 
paraffine lamp and olive oil, with a piece 
of sponge. 

5. — Writing and Drawing on Transfer 
Paper. — To dissolve solid lithograph ink, 
warm the pot at the fire or gas, using rain 
or distilled water to rub it down with, 
as it Is softer than other water. The pen 
will be found to work better at first if it 
is dipped in oil and then wiped previous 
to writing, 

6. — Brackelsberg's multiplying paper 
consists of sheets of paper, each one sup- 
plied with a coloring layer whose princi- 
pal element is a violet aniline methyl. An 
oiled leaf serves as a hard, smooth under 
layer. Place a sheet of the copy paper 
on this, then a sheet of writing paper and 
write with a hard^lead pencil. The back 
of the writing paper will give a negative 
of the writing in high color. Wet the 
copy sheet thoroughly, and from it 20 or 
more copies can made, which will not 
roll nor show a gelatinous coating. Em- 
broidery and compasa sawing patterns are 
finely rendered in this way. 

Cotofing Transfer Paper.— The addl- 
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tlon of coloring matter to transfer paper 
is for the more ready determination of 
the coated side. Gamboge is generally 
used, but any kind of coloring matter will 
answer the purpose. A light pink tint is 
distinguishable by artificial light, while 
a yellow is scarcely visible. Rose pink or 
a solution of cochineal in ammonia an- 
swers this purpose. 

Decalque Rapide . — The new transfer 
paper invented by J. B. Duramy consists 
of a paper of the kind generally used for 
making pottery transfers, but coated with 
a mixture of gum and arrowroot solutions, 
in the proportion of 2% parts of the lat- 
ter to 100 of the former. The coating is 
applied in the ordinary manner, but the 
paper is only semi-glazed. Furthermore, 
to decorate pottery ware by means of this 
new transfer paper there is no need to 
immerse the ware in a bath in order to get 
the paper to draw off, as it will come 
away when moistened with a damp 
sponge, after having been in position for 
less than 5 minutes, whereas the ordinary 
papers require a much longer time. 

Lithographic Transfer Paper . — Dissolve 
in water % oz. gum tragacanth. Strain 
and add 1 oz. of glue and 1 oz. of gam- 
boge. Then take French chalk, 4 oz. ; old 
plaster of paris, % oz. ; starch, 1 oz. ; 
powder and sift through a fine sieve ; 
grind up with the gum, glue and gamboge ; 
then add sufficient water to give it the 
consistency of oil and apply with a brush 
to thin sized paper. 

Stones, Paper for Cold . — Take 4 oz. of 
starch and 1 oz. best pale-colored glue. 
Break the glue and put it In cold water 
overnight to soak. Mix the starch with 
a little cold water and then pour boiling 
water upon it till it thickens, stirring it 
all the time. Now put in the glue and 
boll over a slow fire or gas Jet; brush 
over the paper while warm. This may be 
used on tracing paper, printing paper or 
writing paper. For ordinary use print- 
ing paper is preferable, because the water 
penetrates more quickly through the back 
of it in transferring. Some persons add 
a little flake white. If a more adhesive 
paper is required, a common kind of glue 
may be used and its proportion increased, 
or gum arable, or even dextrine, may be 
added. 

Stones, Paper for Warm . — ^Make a size 
by boiling parchment cuttings. Let it be 
so strong that when cold it will be firm 
Jelly. Grind dry fiake white with water, 
add It to the size after warming it, mix 
well and nib through a slevb. The pro- 
portion of fiake white may vary with ctr- 
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ciimstances. If too much be used pens 
will not work upon it properly, and prob- 
ably the finest lines will fall in trans- 
ferring. Coat the paper with the compo- 
sition with a full brush or use a sponge 
and give 2 coats, the second when the first 
is dry. If for writing, the paper may be 
thin, if for drawing it should be thicker, 
using drawing paper for very large sub- 
jects. The stone for this paper should be 
quite warm. Similar paper is made from 
gelatine or from the better sorts of glue, 
Instead of parchment cuttings. Other 
substances are also used instead of fiake 
white, such as chalk and old plaster of 
parts. Flake white Is best because it 
grinds up so finely. 

Transferring. 

1. ^Engravings. — a. — The liquid used 
for this purpose may be made by dissolv- 
ing 1% dr. of common yellow soap in 1 pt. 
of hot water, adding when nearly cool % 
fi.oz. of spirit of turpentine and shaking 
thoroughly together. Apply the fluid lib- 
erally to the surface of the engraving or 
other printed matter with a soft brush or 
sponge (being careful not to smear the 
ink, which soon becomes softened), and 
allow it to soak for a few minutes. Then 
well damp the plain paper, on which the 
transfer is to be made, place it upon the 
engraving and subject the whole to mod- 
erate pressure for about 1 minute. On 
separating them a reversed transfer will 
be found on the paper. The transfer will 
not be equal in intensity to the original, 
as only a part of the printer's Ink is re- 
moved, If the ink be very old, a longer 
soaking and more pressure may be neces- 
sary. 

b. — ^Engravings may be transferred on 
white paper as follows : Place the en- 
graving a few seconds over the vapor of 
iodine. Dip a slip of white paper in a 
weak solution of starch, and when dry in 
a weak solution of oil of vitrloL When 
again dry lay a slip upon the engraving 
and place both for a few minutes under a 
press. The engraving will be reproduced 
in all its delicacy and finish. 

2. — Pictures, Prints, etc. — a. — ^In order 
to transfer prints of various kinds to 
glass, wood, etc., soak them for a short 
time in a solution of 10 parts of potas- 
sium hydrate In 90 parts of alcohol (more 
or less). This procedure is to soften the 
varnish in the printer's Ink. After rins- 
ing in pure water the print is placed face 
down on the plate which is to receive the 
picture or print, covered with a dry sheet 
and then pressed with squeegee or in a 
letter press. 


(Transferring) 


Colored prints are painted over with a 
colorless, sticky varnish, pressed against 
the object Intended to receive them, and, 
when dry, the paper is removed by rub- 
bing cautiously with an aqueous solution 
of potash. 

b. — Some years ago a French typo- 
graphical journal gave the following curi- 
ous process for the reproduction of any 
printed design whatever — ^pictures, print- 
ed pages, etc. The paper to receive the 
reproduction is treated with the following, 
which is applied with a sponge, or, prefer- 
ably, with a soft, flat brush : Gelatine, 10 
parts ; ferric chloride, 22 parts ; tartaric 
acid, 10 parts ; zinc sulphate, 10 parts ; 
distilled water, 400 parts. Mix In the 
dark and keep in a deep, orange-colored 
glass bottle (an ordinary bottle, tightly 
covered with a heayy, yellow-colored 
paper, and kept in a close pasteboard box, 
will answer). The coating should be ap- 
plied in a dark place and the paper dried 
in the dark. When dry, place the design 
on the coated surface and bring into close 
contact. Place on a sheet of glass, cover 
with another, clamp together and expose 
to the direct rays of the sun until the 
yellow cover of the surface of the sensi- 
tive paper is bleached to a white. Re- 
move from light and develop by leaving 
for 3 or 4 minutes in the following : 
Gallic acid, 2 parts ; alcohol, 7 parts ; dis- 
tilled water, 100 parts. If left exposed 
exactly the right length of time the lines 
will appear on a white ground of an in- 
tensely black color. If exposed too long 
they will become more or less gray. 

c. — To Glass. — a. — First coat the glass 
with dammar varnish or else with Canada 
balsam mixed with an equal volume of 
oil of turpentine and let It cUry until it Is 
very sticky, which takes half a day or 
more. The picture or printed paper to be 
transferred should be well soaked in soft 
water and carefully laid upon the printed 
glass, after removing surplus water with 
blotting paper and pressing upon it, so 
that no air bubbles or drops of water are 
seen underneath. The picture should then 
dry a whole day before it is touched ; then 
with wetted fingers begin to rub off the 
paper at the back. If this be skilfully 
done, almost the whole of the paper can 
be removed, leaving simply the ink upon 
the varnish. When the paper has b^n 
removed another coat of a varnish will 
serve to make the whole more transparent. 

d. — ^Any picture, print or even clipping 
from newspapers, any engraving, no mat- 
ter in how many colors, or on what kind 
of paper, may be transferred to glass, says 
an art journal, only the treatment of the 
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different kinds of paper differs. Proceeci 
in the following manner : Place the ob- 
ject to be transferred, face downward, 
upon a larger sheet of inanila paper ; pre- 
pare a solution of from 1 to 3% of nitric 
acid in water, according to thickness and 
strength of paper and how strong it was 
sized ; ordinary newspapers and printings 
or engravings or\ unsized glaze paper re- 
quire even less than 1% nitric acid — one 
of the purposes of adding nitric acid is to 
remove the sizing out of the paper. This 
solution apply with a sponge to the back 
of your object to be transferred ; be care- 
ful not to overdo it ; you only want to 
render the paper soft, but not wet. Con- 
tinue sponging with this solution until 
you see the printing plainly ; that is, until 
the paper becomes quite transparent. 

To prepare the glass for transferring 
proceed as follows : Clean the gla.ss plate 
thoroughly with alcohol by means of a 
ball of clean cotton. Dry it off well ; 
wash it with turpentine ; dry it off again : 
place the glass plate upon a smooth elastic 
layer — ^for instance, flannel — and with 
this elastic layer upon a table, or better 
yet, upon a rubber blanket in the litho 
hand-press. Now coat the cleaned surface 
witJi a thin coat of half turpentine and 
half dammar varnish ; let it dry from 10 
minutes to 1 day according to temperature 
and thickness of dammar varnish. The 
coating should not be allowed to dry en- 
tirely ; it should be a trifle adhesive. Lay 
your impression face downward upon the 
glass plate ; it is important that neither 
acid nor water touches the surface during 
the entire process. To properly lay down 
the impression, take it up with both hands 
by holding the left-hand under corner and 
the right-hand upper corner ; be careful 
not to get any air bubbles under the sheet 
This is best accomplished by marking 
upon the plate the exact po.sition and size 
of the sheet. 

Laying down the paper first, adjust the 
right-hand upper corner to the mark on 
the plate, hold it there with the tip of 
your finger and adjust the left-hand lower 
corner, but be careful to avoid air bubbles. 

Press the sheet to the adhesive dammar 
coat. This may be done in many differ- 
ent manners. It does not require a very 
strong pressure, but it should be observed 
that each and every spot has to be pressed 
repeatedly against the plate. When the 
paper sticks quite smoothly to the plate, 
fan it perfectly dry, and then, with wet 
finjger tips, slowly rub off the paper. 

If this is done with great care you will 
remove every vestige of paper, and the 
print, of whatever color or nature it may 
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be. will remain on the glass plate. Ui^on 
this apply another coat of dammar var- 
nish containing very little turpentine. 
With too much turpentine you run the 
risk of washing the entire picture from 
the plate again. 

e. — To Glass, Steel, etc. — To transfer 
prints to polished steel or to glass make 
a varnish as follows : Gum sandarac, 4 
oz. : mastic, 1 oz. ; Venice turpentine, 1 
07.; alcohol, 15 oz., or any smaller quan- 
tity in proportion. Digest in a bottle, 
with frequent shaking. Moisten the print 
slightly upon the back by laying a wet 
cloth upon it ; then varnish the steel plate 
or glass with a thin, even coat ; lay the 
print with the face next to the varnish, 
commencing on one side so as not to in- 
close air bubbles, pressing it down close 
with the fingers if the print is small, or a 
soft roller if the print is large. Be care- 
ful that all parts of the print are in con- 
tact with the varnish. Lay a.slde to dry. 
After it is dry, wet the back with water 
and cautiously rub the paper off with the 
fingers ; rub lightly toward the last with 
plenty of water, and the surface of the 
varnish will come up smooth with the ink 
of the print solidly imbedded. Then a 
thin coat of mastic varnish will give it a 
finish. 

4. — Netvspaper Pictures. — Prepare a 
liquid by dissolving 114 dr. common yel- 
low soap in 1 pt. of hot water, adding, 
when nearly cold, 3M fl.oz. spirits of tur- 
pentine and shaking thoroughly together. 
This fluid is applied liberally to the sur- 
face of the printed matter with a soft 
brush or sponge (being careful not to 
.smear the ink, which soon becomes soft- 
ened) and allowed to soak for a few min- 
utes ; then well damp the plain paper on 
which the transfer is to be made, place it 
upon the engraving and subject the whole 
to moderate pressure for about 1 minute. 
On separating them a reversed transfer 
will be found on the paper. 

5. — Ornamenting. — There are many dif- 
ferent ways of putting on the ornament, 
some preferring one way, others a differ- 
ent method, according to circumstances 
and individual skill. We shall endeavor 
to give the most simple and successful 
method known. 

First, let it be understood that all pic- 
tures that show the colors complete are 
only suitable for white or very light- 
colored brown ; those that are covered 
with a white grounding, gold, metal or 
silver leaf can be used on any color, light 
or dark. After getting the work ready 
for ornamenting, give the picture a 
smooth, thin coat of some quick-drying 
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copal varnish, thinned with turpentine 
(other preparations are used of Which we 
will speak hereafter), being careful not to 
go beyond the outline of the design. Al- 
low it to dry until it has a good tack and 
put it on the work in its proper place. 
Roll it smooth with an Indian rubber 
roller or smooth it with a paper folder 
until every part adheres well. (For very 
large pieces it is well to lay them, after 
they have the right tack, between 2 sheets 
of damp blotting paper. It will stretch 
the paper and make a smooth transfer.) 
Now wet the paper, smoothing it down at 
the same time, until it has absorbed all the 
water possible ; leave it about a minute 
and pull off the paper carefully. Should 
any parts of the design still adhere to the 
paper, press it down again, wet-rub it 
until it separates easily. 

After having removed the paper, press 
the design on well and wash and dry it off. 
Should any blisters appear, prick them 
with a pin and press down. In a few 
hours the design may be varnished, which 
will increase the brilliancy of the colors. 

6 . — To Paper. — a. — A very weak solu- 
tion of soft soap and pearlashes is used 
to transfer recent prints, such as illustra- 
tions from papers, etc., to unglazed paper. 
Soft soap, % oz. ; pearlash, 2 dr. ; distilled 
water, IG fl.oz. The print is laid upon a 
flat surface, such as a drawing board, and 
moistened with the liquid. The paper on 
which the reproduction is required is laid 
over this, and then a sheet of thicker 
paper placed on the top, and the whole 
rubbed evenly and hard with a blunt in- 
strument, such as the bowl of a spoon, 
until the desired depth of color in the 
transfer is obtained. Another and more 
artistic process Is to cover the print with 
a transparent sheet of material coated 
with wax. to trace out the pictures with a 
point and to uke rubbings of the same 
after powdering with plumbago. 

b.— Printing ink may be loosened and 
rendered transferable by several sub- 
stances, but probably the best are creo- 
sote, or oil of tar, and balsam of copaiba. 
To obtain a reversed picture, brush a 
plentiful quantity of creosote (10c. per 
oz.) quickly over the original print. It acts 
immediately, so be careful not to smear 
the ink by unnecessary brushing. Dis- 
solve 1 oz. of common soda or 1 oz. of 
oxalic acid in 1 pt. of water and moisten 
the paper on which the reversed impres- 
sion is to appear When the creosote has 
soaked well into the print, transfer by 
placing it face downward on the damp 
paper and rubbing the back with any 
smooth, hard article, and a clear picture 
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will be the result. Transparencies are 
made by coating the paper with a mixture 
of 1 part Canada balsam and 2 parts 
spirit of turpentine instead of the soda or 
acid solutions, and letting it dry thor- 
oughly before transferring the picture. 

7. — Wagons, 'transferring Pictures to. 
— Cover the picture entirely (taking care 
not to go beyond the oi&tllnes) with a 
slight coat of fixing varnish, then put the 
picture on the object to be ornamented, 
being careful to place it properly at once, 
to avoid spoiling it by moving. The var- 
nish newly applied being too liquid, the 
picture should be allowed to dry for about 
10 minutes and placed on the object to 
be ornamented when just damp enough to 
be adherent ; this done, cover the back of 
the picture with a piece of cloth steeped 
in water ; then, by means of a knife or 
penholder, rub it all over, so as to fix 
every part of it ; then remove the piece 
of cloth and rinse the paper with a paint 
brush steeped in water ; at the end of a 
few minutes the paper will come off, leav- 
ing the painting transferred. Care must 
be taken that the piece of cloth, without 
being too wet, is sufficiently so for the 
paper to be entirely saturated. The pic- 
ture must now be washed with a wet 
brush and dried very lightly with some 
blotting paper. Keep the ornamented ar- 
ticle in a warm, dry place until dry. The 
poli.shlng varnish should not be applied 
until the next day, keeping the picture.s 
meanwhile out of the dust. The latter 
varnish should be applied as lightly as 
possible. If dark-colored objects* are to 
be ornamented, the picture should first be 
covered with a mixture of white lead and 
turpentine, following the outlines of the 
design and covering it entirely. When 
this coat is perfectly dry proceed as above. 

8. — Wood Transferring Pictures to , — 
a. — Wood surfaces (white woods, lime, 
maple, poplar, etc.) should first be rubbed 
smooth with decolorized linseed oil, then 
dried over a coal fire and given 3 coats, 
one after another, of a varnish made of 30 
parts of sandarac, 15 parts shellac, 15 
parts turpentine and 375 parts of alcohol 
(909i>). The varnish may be colored at 
discretion with dragon's blood, turmeric, 
etc. The engraving to be transferred is 
thoroughly soaked in salt water* and 
spread on blotting paper, remaining moist. 
A smooth board, as hot as possible, and 
screw clamps must be all ready. The 
wood surface must be again coated with 
varnish, also the picture on the printed 
side. It must then be laid smoothly on 
the wood surface, over It a piece of flan- 
nel and on that the heated board, and the 
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whole pressed tightly together by means 
of the screw clamps. After a few hours 
It will be dry. Rub the back of the pic- 
ture with linen rags, wet with water, 
until the greater part of the paper is 
rubbed off ; cover the surface with linseed 
oil and rub off any parts of the paper 
that remain with the finger. The picture 
surface can then be rubbed down with lin- 
seed oil and linen rags, dried, the surface 
varnishing repeated 10 times and finally 
given a coat of copal varnish and polished. 

b. — First varnish the wood once with 
white hard varnish, then cut off the mar- 
gins of the print, which should be on un- 
sized paper. Wet the back of it with a 
sponge and water, using enough water to 
saturate the paper, but not so as to be 
watery on the printed side. Then, with a 
flat camel’s-hair brush, give it a coat of 
transfer (alcohol) varnish on the printed 
side and apply it immediately, varnished 
side downward, on the woodwork, placing 
a sheet of paper on it and pressing it 
down evenly with the hand till every part 
adheres. After standing a short time, 
gently rub away the back of the print with 
the fingers, till nothing but a thin pulp 
remains. It may require being wetted 
again before all that will come (or rather 
ought to come) off is removed. Great 
care is required in this operation, that 
the design or printed side be not disturbed. 
When this is done and quite dry, give the 
work a coat of white hard varnish and it 
will appear as if printed on the wood. 

c. — Boxwood for Elngraving. — A solu- 
tion of potash or lye is used to soften 
prints, by means of which and heavy pres- 
sure they are transferred to boxwood and 
then re-engraved by hand. In order to 
make a printing block without re-engrav- 
ing as above the photo process must be 
employed. 

9. — Writing, Transferring to Type 


(Wood Gilding) 


Metal , — Sprinkle the ink lines, while 
moist, with gum arable in finest powder. 
When perfectly dry dust off excess, 
stretch the paper on a smooth level back- 
ing and pour on the fusible metal. 

Velliiiii, Cleansing. (See CLEANSING.) 
Vellum, Coloring. 

For a green dye take 1 oz. of verdigris 
and 1 oz. of white wine vinegar and place 
in a bottle near the fire for a few days, 
shaking it 3 or 4 times a day. Previous to 
applying the dye wash the vellum with a 
weak .solution of salt of tartar. Then, 
when dry, wash with the green solution to 
the shade required. For a red dye : To 1 
pt. of white wine vinegar add >/4 lb. of 
Brazil du.st and a small piece of alum. 
Cork the mixture up and let it stand in a 
warm place for a few days before apply- 
ing. There are one or two points to be 
attended to before applying. 

Wood, Gtdd Leaf on. 

The surface must first be very carefully 
prepared, and when quite dry treated with 
the appropriate gold size, which is laid on 
with a very soft hog’s-hair brush or 
camer{5-hair pencil ; .several coatings are 
applied, each being dry before the applica- 
tion of the other, and finally smoothed 
down. To this surface the gold leaf, cut 
into suitable sized pieces, is taken up by 
the tip of a special bru.sh and laid on to 
the prepared surface, pressed down by a 
dry camel's-hair brush, and so on piece 
after piece until the whole surface is cov- 
ered. The whole operation, as we say, is 
one which requires much experience to 
carry out satisfactorily. Finally, when 
dry, certain parts of the gilded frame are 
burnished with a flint or agate burnisher 
specially made for the purpose. See also 
BURNT WOOD, PICTURE FRAMES above. 
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BRIEF SCHEME OF CLASSIFICATION 


NON-ALCOHOLFC BEVKRAGES 

CARBONATED AND ARTIFICIAL 
MINERAL WATERS 
COLORING AGENTS 
ESSENCES AND EXTRACTS 
SYRUPS 
FOAM 

FRUIT JUICES 
NON-ALCOHOLIC BEERS 
EGG AND MILK DRINKS 
FRAPPES 

GINGER ALES. POP, ETC. 

GLACES 

GRAPE JUICE 

ICE CREAM BEVERAGES 

LEMON. MINT, LIME DRINKS 

MALT BEVERAGES 


NON-ALCOHOLIC BEVEHAGES, Con. 
MALTED' MILK 
MEAD 

PHOSPHATES 

PUNCHES 

SUNDAES 

HOT BEVERAGES 

beveragb:s for the sick 

CIDERS 

ALCOHOLIC BEVERAGES 
essences for ALCOHOLIC BEV- 
f:rages 

liquors (LIQUEURS) AND COR- 
DIALS 

MIXED DRINKS 

WINES AND WINE MAKING 


CARBORATED AND ARTIFICIAL 
MINERAL WATERS 

Carbonating Water for the Fountain. 

Properly carbonating the water used at 
the fountain is an important operation 
for the sviccessful dispensing of soda 
water. 

When the normal* temperature Is about 
76 to 80® F., water at this same tempera- 
ture will not absorb more than about 60 
per cent, of gas ; the balance of the gas 
refusing to blend with the water, it rises 
to the top of the carbonator dome and 
merely registers with a false pressure. 

The gas that remains in the water will 
throw off or leave the water almost imme- 
diately upon being drawn, and this is 
because the gas globules are only im- 
mersed and not throughly blended with 
the water. To obtain the best results in 
the carbonator and to give the water a 
lasting effervescence, it is advisable to 
use cold water that has been chilled by 
refrigeration and not by putting ice in the 
water. The proper temperature of water 
for good carbonation is 42 to 45® F. At 
this temperature the gas absorption is 
from 92 to 98®. The water must not be 
(polder than this or the carbonic-acid gas 
will form tiny ice globules in the carbo- 
nator. 

Cold water and carbonic-acid gas have 


an affinity for each other and will re- 
main in saturation, the gas thoroughly 
permeating the water, whereas in the case 
of warm weatlier or water it is merely 
immersed. 

Arfiflcfal Mineral Waters. 

Mineral waters, both natural and arti- 
ficial, have been used from time out of 
mind. We have it on good authority that 
the old Romans made artificial mineral 
vraters in imitation of the natural springs 
of Sicily, Gaul and Iberia, while, during 
the Middle Ages, the alchemists made an 
endless number of such imitations. In 
fact, the origin of soda water is due to 
these attempts at reproducing the natural 
mineral waters, and the generic name of 
“ seltzer ” water, which is the common 
term employed to-day among the Latin 
races to designate “plain soda”, and is 
not uncommon even in England and 
America, owed its adoption to the fact 
that one of the most popular of these 
artificial mineral waters was the imita- 
tion of the natural water obtained from 
Uie springs of Belters, near Frankfort 
The virtues of these waters were soon 
found to be due mainly to the carbonic- 
acid gas they contained, and the other 
ingredients were gradually dropped in the 
imitations. Bicarbonate of soda was the 
last ingredient to be retained, and conse- 
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quently the name “soda water” has per- 
sisted to the present time. 

The sale of mineral waters by druggists 
is much larger than would be commonly 
believed, and as the profit on this class of 
goods is much greater than that on the 
sweetened drinks, it pays to push their 
sale, and as they are more refreshing in 
the long run than a syruped drink, it 
should not be a difficult matter largely to 
increase the custom for these goods. 

Artificial and Natural Waters Con- 
trasted. — An authority, Mr. Thomas War- 
wick, says : True, I have heard it urged 
that any mineral water if drunk in excess 
is likely to produce bad effects on the sy.s- 
tem, and this is undoubtedly the case 
with certain of the mineral waters, but 
I doubt very much if either plain soda 
or Vichy could ever be really harmful in 
the doses in which they are served up at 
the soda fountain. Even at the Saratoga 
Springs, where a customer is allowed for 
five cents all the mineral water he wishes 
to drink, I was unable to learn of any 
case of evil effects arising from the prac- 
tice, and although I have personally 
known several soda water “topers,” I 
never knew of one who suffered from his 
overindulgence, while I did know a num- 
ber who experienced very beneficial re- 
sults from the use of this beverage. The 
above remarks apply as well to the arti- 
ficial waters as to the natural ones, for in 
spite of the assertions of the mineral 
spring owners to the contrary, the natural 
and the artificial waters are practically 
the same in their effects on the system. 
If anything, the artificial waters are more 
uniform in quality and less likely to con- 
tain traces of injurious matters. Where 
the mineral spring obtains Its great ad- 
vantage is in the change of scene a trip 
thither necessitates and in the regime 
which has to be followed. When the 
choice is between a natural mineral water 
in bottles and a careful imitation of the 
same, the imitation is generally better 
than the natural water. 

How Artificial Waters Must Be Made. 
— In making an artificial mineral water 
it must be remembered that it is seldom 
possible to reproduce the water by merely 
combining Its chemical components. In 
other words, the analysis of the water 
cannot serve as a basis from which to 
prepare it, because even though all of the 
components were put together many 
would be found insoluble and others 
would form new chemical combinations, 
so that the result would differ widely 
from the mineral water imitated. 

For example, carbonate of magnesia 
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and carbonate of lime, which are impor- 
tant ingredients in most mineral waters, 
will not make a clear solution unless 
freshly precipitated ; hence, when these 
are to be reproduced in a mineral water it 
is customary to employ other substances 
which will dissolve at once, and which 
will, upon combining, produce these 
salts. The order in which the salts are 
added is also a very important matter, 
or by dissolving the salts separately and 
then carefully combining them, solutions 
may be effected which would be impos- 
sible were all the salts added together to 
the water in the portable fountain. 

Formulas for various waters follow : 
Formulas. 

The formulas given below are for 
making 10 gallons of mineral water — 
i.c., a sufficient quantity to charge the 
ordinary 10-gallon portable fountain. 
For the sake of convenience the different 
groups of substances in the formulas are 
separated by dashes. All the compo- 
nents above the first dash must be mixed 
together as directed in the first part of 
this article, and must then be added to 
the 10 gallons of water in the portable 
fountain, rocking the fountain all the 
while to secure a thorough mixture. The 
ingredients above the second dash must 
afterward be combined together and added 
to the fountain ; and so on with each of 
the other groups In turn. The formulas 
given are designed to produce a very 
close imitation of the natural waters. 
Less elaborate formulas, which merely ap- 
proximate the principal ingredients in the 
natural waters, are frequently used, and 
a few of these are given at the end of 
this section. 

Apollinaris. — Sodium carbonate, 2.835.- 
27 gr. ; sodium sulphate, 335.2 gr. ; so- 
dium silicate, 10 gr. 

Magnesium chloride, 198.1 gr. ; calci- 
um chloride, 40.2 gr. 


Potassa alum, 57.1 gr. 


Magnesium carbonate, hydr., 158.5 gr. 


Iron sulphate, 21.3 gr. 

Deep Rock. — Sodium chloride, 1,604.8 
gr. ; potassium chloride, 1,490.8 gr, ; so- 
dium silicate, 1,458 gr. ; sodium carbon- 
ate, 521.1 gr. 

Magnesium chloride, 102.5 gr. ; calci- 
um chloride, 202 gr. ; hydrochloric acid, 

257.4 gr. 

Kissingen. — Sodium phosphate, 3.6 gr. ; 
sodium silicate, 16.1 gr. ; sodium chloride, 

2.776.4 gr. ; potassium chloride, 176.2 gr. ; 
sodium bromide, 5 gr. ; sodium nitrate. 
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57 gr, ; ammonium carbonate, 1.6 gr. ; 
sodium carbonate. 1,986.7 gr. 

Lithium chloride, 12.2 gr. ; calcium 
chloride, 960 gr. ; magnesium chloride, 
14.9 gr. 

Magnesium sulphate, 1,213.8 gr. 

Iron sulphate, 46.1 gr. 

Saratoga Vichy. — Sodium carbonate, 
4,249.8 gr. ; sodium chloride, 112.2 gr. ; 
potassium chloride, 141.1 gr. ; sodium 
bromide, 9.9 gr. ; sodium silicate, 15.4 gr. 

Lithium carbonate, 11 gr. 

Calcium chloride, 736.3 gr. ; magnesium 
chloride, 307.9 gr. ; barium chloride, 6.2 
gr. ; aluminum chloride, 12.5 gr. 

Iron chloride, 0.39 gr. 

The foregoing formulas are designed 
to give imitations as closely as possible to 
the analyses of the natural water, the 
analyses of the best chemists having been 
taken in every case. As in many cases 
the composition of the waters of the 
mineral springs differs at different sea- 
sons of the year, the mean or average of 
several analyses has to be taken as a 
standard. 

In cases where a close reproduction of 
the natural waters is not required, much 
simpler formulas may be used, as for ex- 
ample In the three formulas given below : 

Kinaingen. — Sodium bicarbonate, 1 
dram ; sodium chloride, 8 oz. ; ammonium 
chloride, 4 gr. ; sodium sulphate, 2 dr. 2 
scr. ; magnesium sulphate, 2 oz. ; magne- 
sium carbonate, 4 dr. 1 scr. ; water 2% 
pt. Add to 10 gallons of water in a 
portable fountain and charge to 150 
pounds. 

Sellers. — Calcium chloride, 0.27 gram ; 
magnesium chloride, 0.8 gram ; sea salt, 
0.23 gram ; sodium phosphate, 0.27 gram ; 
iron sulphate, 0.013 gram ; sodium sul- 
phate, 0.4 gram ; water, 605 grams. 
Charge to 150 pounds pressure. 

Vichy. — Sodium chloride, 6 drams ; so- 
dium bicarbonate, 5.25 oz. ; ammonium 
carbonate, 10 gr ; sodium phosphate, 25 
gr. ; sodium sulphate, 4 scr. ; potassium 
sulphate, 2 drams. Mix in half a gallon 
of water, and filter after standing twelve 
hours. 

This solution may be kept a certain 
length of time, and when required be 
added to 10 gallons of water in the por- 
table fountain and charged to 150 pounds 
pressure. 

N. B. — In the case of these last three 
mineral water solutions it is desirable 
to shake the solution thoroughly before 
adding it to the water in the portable 
fountain. 
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COLORING AGENTS 

'No aniline colors whatever should be 
used in coloring any preparation for In- 
ternal use, as they are liable to be harm- 
ful in themselves, and also in many in- 
stances to be contaminated with poisons 
used in the processes of making them. 

AlJcanct. — Deodorized alcohol, 800 
parts ; ground alkanet root, 200 parts. 
Mecerate, express and filter. 

Black . — Sugar-black Paste. — Coal 
black (Kohlschwarz), 3 parts ; grape 
sugar, 1 part ; water, 6 parts. 

Blue. — Sap-blue Paste. — Dark blue, 
3 parts ; grape sugar, 1 parts ; water, 6 
parts. 

Caramel. — Heat three pounds of 
crushed sugar in a kettle with one pint of 
water. At first the sugar will dissolve, 
but after a while it will again solidify 
into a firm mass, which must be broken 
up. When the pieces have again become 
liquefied the mass becomes dark-colored 
and begins to foam, necessitating con- 
stant stirring. Continue to cook over a 
slow fire until the mass becomes very 
dark, then remove the kettle from the 
fire and pour in slowly three pints of boil- 
ing water, replace on the fire and boil 
again a few moments, then remove and 
cool. Add simple syrup to required con- 
sistency. 

Carmine. — 1. — Carmine, 5 parts ; dex- 
trin, 1 part ; water, 4 parts. 

2. — Carmine, finely powdered, 300 gr. ; 
stronger aqua ammonia, 6 fl.dr. ; glycer- 
ine. 3 fl.oz. ; water, 30 fl.oz. Dissolve the 
carmine in the ammonia water and add 
the glycerine ; now warm the solution 
until all odor of ammonia has disap- 
peared. The water is then added. 

3. — Carmine No. 40, 1 part ; stronger 
ammonia water, 4 parts ; distilled water 
.sufficient to make 24 parts. Rub up the 
carmine in the ammonia water and to the 
solution add the water. If on standing 
the carmine shows a tendency to separate 
out, a drop or two of ammonia will cor- 
rect the trouble. This statement should 
be put on the label of the bottle, as the 
volatile ammonia soon escapes, even in 
stoppered vials. 

Curcuma. — Deodorized alcohol, 600 
parts ; water, 200 parts ; ground curcuma, 
200 parts. Macerate, express and filter. 

Grass. — Deodorized alcohol, 680 parts ; 
blue (or lawn) grass, 320 parts. Chop 
the grass fine and cover with the alcohol ; 
let macerate for 24 hours, express and 
filter. 

Green. — 1. — ^The base for gi'een color- 
ings is saffron tincture, which see. The 
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complementary color used to give the 
green is an aqueous solution of indigocar- 
mine paste. Small amounts of the latter 
solution are added to the tincture until 
the desired shade of green is obtained. 

2. — Carmine Green. — Woodruff (Wald- 
meister) green, 55 parts ; Rosa II., 5 
parts ; dextrin, 35 parts ; potato flour, 5 
parts. 

Orange. — Tincture of red sandalwood, 
1 part ; ethereal tincture of orlean, q. s. 
Add the tincture of orlean to the sandal- 
wood tincture until the desired shade of 
orange is obtained. 

A red added to any of the yellows gives 
an orange color. 

Pink. — 1. — Carmine, 1 part ; liquor po- 
tassae, 6 parts ; rose water, enough to 
make 48 parts. Mix. Should the color 
be too high, dilute with water until the 
requisite tint is acquired. 

2. — Soak red apple parings in Califor- 
nia brandy. The addition of rose leaves 
makes an exquisite flavoring as well as 
coloring agent. 

Raspberry. — Extract of annatto, 8 
av.oz. ; water, 16 fl.oz. ; alcohol, 8 fl.oz. ; 
tartaric acid, 150 gr. Dilute caramel so- 
lution, q, s. Mix the extract of annatto, 
water, alcohol and the tartaric acid. 
When Solution is effected, add a sufficient 
quantity of the caramei solution to give 
the liquid a rich raspberry color. 

Red. — 1 — .A fine red color may be given 
to syrups by black cherry juice or black 
raspberry juice, and these are, of course, 
unobjectionable, if free from antiseptics. 

2. — Cinnabar Red. — Scarlet, 65 parts ; 
while dextrin, 30 parts ; potato flour, 5 
parts. For every 4 lb. 4^ oz. add a 
grain and a half each of potassium Iodide 
and sodium nitrate. 

3. — Cochineal. — a. — Powdered cochineal, 
1 av.oz. ; potassium carbonate, 2 av. oz. ; 
water, 26 fl.oz. ; cream of tartar, 6 av.oz. ; 
alum, av.oz. Dissolve the potassium 
carbonate in the water, and add this 
solution to the powdered cochineal ; let 
the mixture macerate for two days. Then 
add the cream of tartar and the alum ; 
when effervescence has ceased, pour on 
a filter, and wash the residue with suffi- 
cient hot water to make the filtrate meas- 
ure 30 fi.oz., then add 2 fl.oz. of alcohol. 

b. — Cochineal in coarse powder, 6 
parts ; potassium carbonate, 2 parts ; dis- 
tilled water, 15 parts ; alcohol, 12 parts ; 
simple syrup enough to make 600 parts. 
Rub up the potassium carbonate and the 
cochineal together, adding the water and 
alcohpl little by little under constant trit- 
uration. Set aside over night, then add 
the syrup and filter. 
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c. — Cochineal, in No. 60 powder, 60 
grams ; potassium carbonate, 30 grams ; 
alum, 30 grams ; potassium bitartrate, 60 
grams ; glycerine, 500 c.c. ; alcohol, 30 
C.C. ; water, a sufficient quantity to make 
1,000 c.c. Triturate the cochineal inti- 
mately with the potassium carbonate and 
500 C.C. of water ; tlien add the alum 
and potassium bitartrate successively, 
heat the mixture to boiling in a capacious 
vessel, set aside to cool, add to it the 
glycerine and alcohol, filter, and pass 
enough water through the filter to make 
1,000 c.c. Yellow may be obtained by 
infusing safflower in water. 

Red Saunders. — Deodorized alcohol, 
800 parts ; ground red saunders, 200 
parts. Macerate, express and filter. 

Rose . — a. — Bluish Rose. — Grenadin, 65 
parts ; white dextrin, 30 parts ; potato 
flour, 5 parts. For every 4 pounds 4 Vi 
ounces, add IVi grains each of potassium 
iodide and sodium nitrate. 

b. — Yellowish Rose. — Rosa II., 60 
parts ; citron-yellow, 5 parts ; white dex- 
trin, 30 parts ; potato flour, 5 parts. 

Saffron Tincture. — Saffron, 3 oz. ; 
water, 1 qt. ; alcohol, 1 qt. Add the saf- 
fron to the diluted alcoholic menstruum. 
Macerate for several days In a moderate- 
ly warm place, then cool and filter. 

Violet. — Red-violet, 65 parts ; white 
dextrin, 30 parts ; potato flour, 5 parts. 

Yellow. — 1. — Ground fustic wood, 1% 
oz. ; deodorized alcohol, 4 fl.oz. ; distilled 
water, 4 fl.oz. This color may be made 
ill the same manner as the liquid saffron, 
and is a fine coloring for many purposes. 

2. — Turmeric powder, 2 oz. ; alcohol, 
dilute, 16 oz. Macerate for several days, 
agitating frequently, and filter. For 
some beverages the addition of this tinc- 
ture is not to be recommended, as it pos- 
sesses a very spicy taste. 

3. — Pastille Yellow. — Citron-yellow II., 
7 parts ; grape sugar, first quality, 1 part ; 
white dextrin, 2 parts. 

ESSENCES AND EXTRACTS 

ESSENCE.—An oil distilled at a com- 
paratively low temperature from a plant 
in which it already exists ; as, essence of 
peppermint. — Century Dictionary. 

EXTRACT. — Anything drawn from a 
substance by distillation, heat, solution, 
or other chemical process, as an essence 
or tincture. — Century Dictionary. 

Allspice, — 1. — ^Allspice, coarsely ground, 
4 oz. ; diluted alcohol, 1 pt. 

2. — ^Deodorized alcohol, 600 parts; 
proof spirits, 300 parts ; oil 6f allspice, 
100 parts ; carbonate of magnesia, 100 
parts. Color with caramel. 
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Almonds. — 1.^ — One fl.oz. essential oil 
of almonds, 1 pt. spirit ; proceed as all- 
spice. 

2. — Essence of bitter almonds, essence 
of peach kernels, almond flavor. Essen- 
tial oil of almonds, 1 fl.oz. ; rectified 
spirit (56 o.p.), 19 fl.oz. Mix and agi- 
tate them together until united. 

3. — ^Concentrated essence of almonds, 
double E. of A. Take of essential oil 
of almonds, 1 fl.oz. ; alcohol, strongest, 
9 fl.oz. Mix. Used chiefly to impart 
the nutty aroma and flavor of bitter alm- 
onds and peach kernels to other prepara- 
tions. The first is the common essence 
of the shops. Essences of other essential 
oils may be prepared in a similar man- 
ner. Many of them are now much used 
by confectioners and cooks, as well as in 
perfumery and cosmetics. It should be 
lemembered that essence of almonds is 
poisonous. 

1. — Oil of bitter almonds, 1 oz ; alco- 
hol, 13 oz. ; water, G oz. Some color it 
with half an ounce of tincture of tur- 
meric. 

Angelica. — 1, — Angelica root, 2 oz. ; 
rectified spirit,*^ 2% oz. ; water, 9 oz. Di- 
gest, strain and evaporate. 

2. — Angelica root, 2 lb. ; rectified spirit, 
1 gal. ; make a tincture ; to the marc 
add 1 gal. proof spirit and repeat the 
digestion ; filter the two tinctures sepa- 
rately, mix, distil off the spirit, and 
evaporate. 

Anise. — 1. — Ani.seed, 2 oz. ; oil of star 
anise, 1 oz. ; alcohol, 2 pt. 

2. — Deodorized alcohol, 500 parts ; 
proof spirits, 300 parts ; oil of anise, 100 
parts ; carbonate of magnesia, 100 parts. 
C’olor with caramel. 

Apples. — 1. — Peel and reduce to pulp, 
6 lb. unripe crab apples ; add 1 lb. iron 
wire in small coils ; digest in a vapor 
bath for about a week, express, strain, 
decant and evaporate in a porcelain ves- 
sel, with constant stirring, to the con- 
sistency of a soft extract ; dissolve the 
renidue in 4 parts water, strain and 
evaporate as before. 

2. —Deodorized alcohol, 500 parts ; 
pure apple brandy, 400 parts ; apple ether, 
100 parts. Color with tincture of red 
Saunders. 

3. _Glyccrine, 1 oz. ; amyl valerianate, 
4 drams ; linalyl formate, 45 m. ; fid. ext. 
orris, 1 oz. ; alcohol, 11 oz. ; water, q.s. 
ad., 1 pt. 

4. — Cone. ess. of apple peel, 720 parts ; 
valerianate of amyl, 120 parts ; acetic 
ether, C. P., 80 parts ; nitric ether, 80 
parts. 

Apricot.— 1.— Butyric ether, 10 parts; 
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valerianic ether, 5 parts ; glycerine, 4 
parts ; amylic alcohol, 2 parts ; amyl- 
butyric ether, chloroform, enanthic ether, 
and tartaric acid, each 1 part. 

2. — Einalyl formate, 90 m. ; glycerine, 
1 oz. ; amyl valerianate, 4 drams ; alco- 
hol, 11 oz. ; fl. ext. orris, 1 oz. ; water, 
q. s. ad., 1 pt. 

3. — Alcohol, 400 parts : cone. ess. of 
apricot peel, 360 parts ; butyrate of amyl, 
200 parts ; oil of bitter almond, 40 parts. 

Banana . — 1. — Banana essence, 2 oz. ; 
citric acid, 1 oz. ; alcohol, 70®, 2 pt. 

2. — Deodorized alcohol, 500 parts; 
r)roof spirits, 200 parts ; pure banana 
juice, 190 parts; banana ether, 100 parts.; 
tincture of vanilla, 10 parts. Color with 
tincture of curcuma. 

3. — Acetate of amyl, 1 oz ; valerianate 
of ethyl, 1 dram ; diluted alcohol, 15 oz. 

4. — Amyl acetate, 4 drams ; alcohol, 
10 oz. ; water, enough to make 16 oz. 
Some add butyric ether, which, however. 
Is of questionable utility. 

5. — Alcohol, 430 parts ; cone. ess. of 
banana peel, 400 parts ; butyrate of amyl. 
100 parts ; butyric ether, 50 parts ; 
chloroform, 10 parts ; aldehyde, 10 parts. 

Berpamot. — Alcohol, 780 parts ; pine- 
apple ether, 200 parts ; oil of bergamot. 
20 parts. 

Birch. — 1. — First cut the oil. The es- 
sence is made as follows : Oil of birch 
or wintergreen, l^A oz. ; alcohol, 95®, 12 
oz. ; water, 12 oz. 

2. — Sassafras, 1 oz. ; wildcherry bark, 
% oz. ; pimento, 1 oz. ; wintergreen, 1 
oz. ; hops, ^4 oz. ; coriander seed, % oz. 
Percolate with diluted alcohol until 10 
ounce.s of tincture are obtained. The 
“extract” is added to plain mineral water 
when drawn, in the proportion of a half 
a teaspooiiful more or less to an ordinary 
glass. 

Blackberry. — 1. — Apple oil, 1 oz. ; 
quince oil, 1 oz. ; tincture of orris, 1 oz. ; 
tartaric acid, 1 oz. ; alcohol, 70®, 2 pt. 

2. — Tincture of orris root (1 to 8), 1 
pt. ; acetic ether, 30 drops ; butyric ether, 
GO drops. 

3. — Blackberry. — Deodorized alcohol. 
500 parts ; proof spirits, 200 parts ; pure 
blackberry juice, 170 parts; blackberry 
ether, 100 parts ; essence of cinnamon, 
10 parts ; essence of coriander, 10 parts ; 
essence of nutmeg, 10 parts. 

4. — Alcohol, 500 parts ; cone. ess. of 
blackberry, 400 parts ; acetic ether, C. P., 
50 parts ; formic ether, 20 parts ; butyrate 
of amyl, 20 parts; acetate of amyl, 10 

^^^Blueberry. — ^Alcohol, 420 parts ; cone, 
ess. of blueberry, 400 parts; acetic ether, 
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C. P., 60 parts ; benzoic ether, 60 parts : 
enanthic ether, 40 parts ; pelargonic 
ether, 20 parts. 

Cacao. — Deodorized alcohol, 500 parts ; 
proof spirits, 100 parts ; powdered cacao, 
300 parts ; powdered vanilla, 50 parts ; 
powdered cinnamon, 45 parts ; ambergris, 
5 parts. Macerate for two weeks, ex- 
press and filter. 

Calarnm. — Deodorized alcohol, 500 
parts ; proof spirits, 300 parts ; oil of 
calamus, 100 parts ; carbonate of mag- 
nesia, 100 parts. 

Caraway. — Deodorized alcohol, 500 
parts ; proof spirits, 300 parts ; oil of 
caraway, 100 parts ; carbonate of mag- 
nesia, 100 parts. Color with tincture of 
grass. 

Cardamom. — 1. — Cardamom seeds, 600 
gr. ; alcohol at 85°, 10.5 liters ; water, 5 
liters. Product, 10 liters. 

2. — Deodorized alcohol, 500 parts ; 
proof spirits, 400 parts ; oil of carda- 
mom, 50 parts ; carbonate of magnesia, 
50 parts. 

Cassia. — Deodorized alcohol, 500 parts : 
proof spirits, 300 parts ; oil of cassia, 100 
parts ; carbonate of magnesia, 100 parts. 
Color with tincture of red saunders. 

Catechu (Cachou). — Catechu, 600 
grams ; alcohol, 85®, 10.5 liters ; water, 
5 liters. Product, 10 liters. 

Cedrat. — Rinds of 60 fresh citrons ; 
alcohol, 12 liters. Macerate for twenty- 
four hours ; at the time of distilling add 
5 liters of water and distill ; draw off 11 
liters. Rectify with 5 liters of water. 
Product, 10 liters. 

Celery. — 1.— Bruised celery seed, 4% 
oz. ; proof spirit, 1 pt. ; digest 14 days, 
strain. 

2. — Celery seed, 7 oz ; rectified spirit, 

1 pt. ; digest and strain as 1. 

3. — Deodorized alcohol, 500 parts ; 
proof spirits, 300 parts ; oil of celery, 100 
parts ; carbonate of magnesia, 100 parts. 

Cherry. — 1. — Oil of bitter almonds, 2 
drams ; apple oil, 1 oz. ; citric acid, 1 oz. ; 
alcohol, 70®, 2 pt. 

2. — Black. — a. — Benzoic ether, 5 parts ; 
acetic ether, 10 parts ; oil of persico 
(peach kernels) and benzoic acid, each 

2 parts ; citric acid, 1 part. 

b.— Alcohol, 550 parts ; cone. ess. of 
black cherry, 400 parts ; acetate of amyl, 
25 parts ; oil of bitter almond, 10 parts ; 
butyrate of amyl, 8 parts ; oil of citron, 
2 parts ; oil of cinnamon, 2 parts ; oil of 
clove, 2 parts ; oil of sweet orange. 1 part. 

3. — Morelia Cherry. — Deodorized alco- 
hol, 500 parts ; proof spirits, 200 parts ; 
pure morella cherry juice, 160 parts ; 
morella cherry ether, 100 parts; carhon- 


(Essences and Extracts) 


ate of magnesia, 20 parts ; oil of bitter 
almond, 10 parts ; oil of lemon. 4 parts ; 
oil of sweet orange, 2 parts ; oil of cinna- 
mon, 2 parts ; oil of cloves, 2 parts. 

4. — Wild Cherry. — a. — Wild cherry in 
fine powder, 16 oz. ; glycerine, 4 oz. ; 
water, 8 oz. ; mix the glycerine and the 
water, and digest the wild cherry in 8 oz. 
of the mixture for four days ; pack in a 
percolator and pour on the remaining 

4 oz. glycerine and water ; when this has 
disappeared from the surface, pour on 
rectified spirit (0.817) until 12 oz. of 
fluid have been obtained, and set thi.s 
portion aside. Then percolate with spirit 
until 20 oz. more have been obtained ; 
evaporate to 4 oz. and mix with the re- 
served portion. 

b. — Deodorized alcohol, 500 parts; 
proof spirits, 250 x>arts ; powdered wild- 
cherry bark, 250 parts. Macerate for 
two weeks, express and filter. Color 
with caramel. 

c. — Acetic ether, 5 fl.dr. ; benzoic ether. 

5 fl.dr. ; enanthic ether, 1 fl.dr. ; oil of 
bitter almond (deprived of hydrocyanic 
acid), 2 fl.dr. ; saturated alcoholic solu- 
tion of benzoic acid, 1 fl.dr. ; glycerine, 

4 fl.dr. ; deodorized alcohol, enough to 
make 16 fl.oz. 

Cinchona. — Yellow cinchona bark in 
coarse powder, 16 oz. ; sufficient distilled 
water ; rectified spirit, 1 oz. Macerate 
the bark In 40 oz. water for twenty-four 
hours, pack in a percolator and add 
water until 240 oz. have passed through, 
or until the bark is exhausted ; evaporate 
the liquor to 20 oz. at a temperature not 
exceeding 160® F. (71® C.) ; filter and 
continue the evaporation to 3 oz., or until 
the sp. gr. of the liquid is 1.200 ; when 
cold add the spirit gradually, constantly 
stirring. 

Cinnamon . — 1. — Oil of cinnamon, 2 
drams ; Ceylon cinnamon, bruised, 4 oz. ; 
diluted alcohol, 2 pt. 

2. — Cinnamon, pulverized, 300 grams ; 
alcohol, 85®, 10.5 liters; water, 5 liters. 
Macerate for twenty-four hours, distil 
over open fire. Rectify the product with 

5 liters water over an open fire — ^product, 
10 liters. 

Citron. — ^Alcohol, 700 parts ; pineapple 
ether, 200 parts ; oil of citron, 100 parts. 

Cloves. — 1. — ^Deodorized alcohol, 500 
parts ; proof spirits, 300 parts ; oil of 
cloves, 100 parts ; carbonate of magnesia, 
100 parts. Color with caramel. 

2. — Powdered clove, 4 oz. ; diluted al- 
cohol, 1 pt. 

Cocoa.— Dissolve 1 lb. of chocolate Ip a 
quart of boiling water, let it cool ; tgke 
out the cocoa butter and add to It 4 oz. 
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of glycerine and bottle. For flavoring 
ite cream. 

Coffee. — 1. — Pour upon a pound of the 
best fresh roasted coffee 1 qt. of cold 
water, heat gently for half hour, then 
let it come to a boil, cool for two hours, 
strain and add 4 oz. of glycerine. 

2. — For Dispensing (Liebig’s). — Pour 
1 Qt. boiling water on 2 lb. of best ground 
coffee ; allow it to stand one hour, place 
in a percolator ; add enough water to 
obtain 32 fl.oz. of extract ; add 2 oz. of 
alcohol to preserve, or more alcohol if 
intended to keep a long time. 

•'3.— -For Dispensing. — Ground Java cof- 
fee, 8 oz. ; sliced vanilla bean, 2 drams ; 
diluted alcohol, q. s. 

4. — Ground roasted coffee, 2 to 8 oz. ; 
cinnamon, bruised, 60 gr. ; vanilla, sliced, 
60 gr. ; diluted alcohol, q. s. Moisten the 
ingredients with some of the liquid and 
pack in percolator. Put in enough di- 
luted alcohol to leave a stratum above 
it. Macerate for forty-eight hours, cov- 
ered ; percolate, pour on enough diluted 
alcohol until 32 fl.oz. of extract is ob- 
tained. 

5. — From 1 part of ground coffee and 
the necessary quantity of boiling water 
make a decoction that after filtration con- 
sists of ^ part by weight of fluid. This 
with the addition of 0.2 part sugar is 
evaporated in a shallow dish at a tem- 
perature of at the highest 140° F. to such 
an extent that a sample dropped on a 
glass plate on cooling becomes a solid 
mass. The fluid is then poured into 
molds that give the solidified pieces the 
form of tablets and these are wrapped 
in tinfoil or paraffined paper. 

6. — Mocha coffee, % lb. ; Java coffee, 
Vi lb. ; hot water, sufficient to make 2 qt. 
Grind the coffee to a moderately fine pow- 
der. Moisten with the hot water and 
pack in a glass funnel or preferably in a 
cylindrical percolator and percolate by 
pouring on boiling water in divided por- 
tions until two quarts of percolate are 
obtained. 

7. — Mocha coffee, 4 parts ; “Old Gov- 
ernment” Java coffee, 8 parts; Rio coffee, 
4 parts ; glycerine, 3 parts ; water, 
enough. The coffee should be freshly 
roasted and reduced to a moderately fine 
powder. Put into a vessel provided with 
a tightly fitting cover, and pour over It 
10 parts of boiling water to which the 
glycerine has been added. Put on the 
cover and close tightly. Now wrap the 
vessel in a blanket or felt, to preserve 
the heat as long as possible, and set away 
in a warm place one hour and a half. 
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At the expiration of this time pack into 
a percolator and exhaust with boiling 
water until 32 parts of percolate are 
obtained. 

Coriander. — 1. — Coriander seeds, 12 
kilo 500 gr. ; alcohol, 10.50 liters ; water, 
5 liters — product, 10 liters. 

2. — Powdered coriander, 4 oz. ; oil of 
coriander. 1 dram ; alcohol, 24 oz. ; water, 
8 oz. 

Cranberry . — Alcohol, 400 parts ; cone, 
ess. of cranberry, 300 parts ; raspberi y 
ether, 200 parts ; acetic ether, C. P., 60 
parts ; French wine vinegar, 20 parts ; 
formic ether, 20 parts ; benzoic acid, 30 
parts. 

Cumin. — Cumin seeds, 1 kilo 250 gr. ; 
alcohol at 85®, 10.50 liters ; water, 5 

liters — product, 10 liters. 

Currant. — 1. — Acetic ether, tartaric 
acid, each 5 parts ; benzoic acid, succinic 
acid, benzoic ether, aldehyde and enan- 
thic acid, each 1 part. 

2. — Black. — Raspberry ether, 500 
parts ; cone. ess. of black currant, 400 
parts ; acetic ether, C. P., 100 parts. 

3. — Red. — a. — Raspberry ether, 900 
parts ; acetic ether, 80 parts ; French 
wine vinegar, 20 parts. 

b. — Acetic ether, 5 parts ; benzoic ether, 
1 part ; aldehyde, 1 part ; acetic acid, 1 
part ; benzoic acid, 1 part ; enanthic ether, 
1 part ; raspberry essence, 10 parts ; de- 
odorized alcohol, q. s. to make 100 parts. 
Mix. The above is rendered much finer 
by the addition of 20 parts of pure fresh 
currant juice. 

Fennel. — Deodorized alcohol, 500 parts ; 
proof spirits, 300 parts ; oil of fennel, 100 
parts ; carbonate of magnesia, 100 parts. 
Color lightly with tincture of red saun- 
ders. 

Foam Extract. — Crushed soap bark, V4 
lb. ; alcohol, % pt. ; glycerine, pt ; 
water, 1 pt. The bark should be satu- 
rated with 3 oz. of the mixture of alaj- 
hol, glycerine and water. Pack in a per- 
colator, close the lower orifice ; a 
enough liquid to leave a stratum above 
the bark; then macerate for twenty-four 
hours, and percolate ; add of alcohol* 
glycerine and water in the above pro- 
portions enough to obtain 1 qt. of ek-^ 
tract. 

The proportions are from 1 dram to H 
oz. to 2 qt. of syrup, according to the 
foam desired on the beverage. 

FrvAt Essences. — Dingler's Polytechnic 
Journal gives the following table of the 
composition of artificial fruit essences, 
showing the number of parts of each ii.* 
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r^redient to be added to 100 parts of is found in all — It appears to blend the 
alcohol— all chemically pure. Glycerine different odors, and to harmonize them: 



Glycerine 

Chloroform 

Nitric Ether 

Aldehyde . 

Acetate of Ethyl 

Formiate of Ethyl 

Butyrate of Ethyl 

Valerianate of Ethyl 

Benzoate of Ethyl 

Enanthylate of Ethyl 

Sebacic Ether 

Salicylate of Methyl 

Acetate of Amyl 

Butyrate of Amyl 

Valerianate of Amyl 

Essence of Orange . . 
Alcoholic \ Tartaric Acid 
solutions ' Citric Acid 
saturated in , Succinic Acid 
the cold of — ’ Benzoic Acid 



.1 5 I 6 

1 I 2 


10 


10 


10 


10 


10 


10 i 

'i 


2 3 


1 . 

2 

6 . 

1 1 
5 4 

. 6 


1 

3 

2 


: 10 


Ginger. — 1 (Creuse’s Process). — Fluid 
extract of ginger, pt. ; water, 3 pt. ; 
carbonate of magnesia, 3 oz. Mix, shake 
often for 24 hours, filter, evaporate to ^4 
pint and add % pt. alc!ohol. 

2- — Jamaica ginger, fine powdered, 6 
oz. ; alcohol, 2 pt. Moisten powder with 
pt. of alcohol and allow it to macer- 
ate for 24 hours. Pack in percolator 
and gradually pour menstruum on it until 

2 pt. are obtained of this extract. Use 

3 oz. to 1 gal. simple syrup and 1 oz. 
foam. 

3. — Ginger, unbleached, 4 oz. ; calamus. 
2 drams ; Canada snake root, 2 drams ; 
cinnamon, mace and cloves, of each 2 
drams ; alcohol, 85 per cent., sufficient to 
make 16 oz. Dextrin syrup is the article 
familiarly known as “glucose.” Its use is 
deemed preferable to cane sugar in mix- 
ture, owing to the gum it contains and 
the body given to the preparation without 
excessive sweetness. 

4. — Deodorized alcohol, 500 parts ; 
proof spirit, 250 parts ; powdered Ja- 
maica ginger, 250 parts. Macerate for 
two weeks, express and filter. 

5. — Grated ginger, 3 oz. ; fresh lemon 
peel, 2 oz., digested in 1% pt. brandy for 
ten days. 

6. — Equal parts best unbleached Ja- 


j maica ginger in coarse powder, and sili- 
I cious sand, sprinkled with enough recti- 
j fied spirit of wine to perfectly moisten ; 
after 24 hours the mass is placed in a 
percolator, and after returning the first 
runnings two or three times, the receiver 
is changed and more rectified spirit is 
poured on gradually and at intervals as 
required until as much essence is ob- 
tained as there has been ginger employed. 

7. — Twelve lb. best unbleached Jamaica 
ginger in coarse powder digested in 2'^ 
gal. rectified spirit for fourteen days ; the 
expres.sed and strained tincture is re- 
duced by distillation in a steam or water 
bath to 1 gal., cooled, transferred rapidly 
to stoppered bottles and filtered. 

8. — ^Twenty-four lb. ginger as In 7, 6 
gal. rectified spirit ; make a tincture as 
before, and distil down to 1 gal. ; cool as 
quickly as possible out of contact with 
the air and add 1 gal. strongest rectified 
spirit of wine ; filter if necessary, 

9. — Causes no turbidity with water or 
syrup. 1 lb. finest Jamaica ginger in 
powder, macerated in 8 oz. rectified spirit 
for several hours ; add more spirit and 
percolate to 16 oz. ; add 2 oz. heavy car- 
bonate of magnesia, agitate and add 24 
oz. water; shake well and filter. If the 
filtrate is turbid, shake up with more 
magnesia and filter again, it becomes 
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turbid aprain after a few days* rest, but 
on filterlngr continues clear. 

Gooseberry . — Aldehyde, 1 part ; acetic 
ether, 5 parts ; benzole ether, 1 part ; 
enanthic ether, 1 part ; tartaric acid, 
saturated solution, 1 part ; benzoic acid, 
saturated solution, 1 part ; alcohol (de- 
odorized), q. s. to make 100 parts. 

Grape . — 1. — Chloroform, 2 parts ; alde- 
hyde, 2 parts ; formic ether, 2 parts ; 
enanthic ether, 10 parts ; methyl-salicylic 
ether, 1 part ; tartaric acid, saturated so- 
lution, 5 parts ; succinic acid, saturated 
solution, 3 parts ; glycerine, 10 parts ; al- 
cohol (deodorized), q. s. to make 100 
parts. Mix. 

2. — Deodorized alcohol, 500 parts ; 
proof spirits, 300 parts ; pure catawba 
grape juice, 140 parts ; acetic ether, 30 
parts ; butyric ether, 15 parts ; oil of bit- 
ter almond, 10 parts ; cognac oil, 5 parts. 

3. — Enanthic ether, glycerine, each 10 
parts ; tartaric acid, 5 parts ; succinic 
acid, 3 parts ; aldehyde, chloroform and 
formic ether, each 2 parts, and methyl- 
salicylic ether, 1 part. 

4. — Alcohol, 440 parts ; Rhine wine, 
400 parts ; enanthic ether, 100 parts ; 
chloroform, 20 parts ; formic ether, 20 
parts ; aldehyde, 20 parts. 

Juniper Berries. — 1. — Deodorized alco- 
hol, 500 parts ; proof spirits, 300 parts ; 
oil of juniper berries, 100 parts ; carbo- 
nate of magnesia, 100 parts. 

2. — Dissolve % oz. of oil of juniper in 
3 pt. of rectified spirit, 90 per cent. 
Filter. 

Kola Essence. — ^The Ap. Ztg. gives this 
formula : Kola, in coarse i^owder, 75 ; 
confection orange, 50 ; vanilla, 2 ; Ceylon 
cinnamon, 10 ; Muscatel or port wine, 
400 ; alcohol, 500. Mix and macerate 
eight days, express and filter into a solu- 
tion of sugar, 250 ; water, 400. 

Lavender. — Deodorized alcohol, 500 
parts ; proof spirits, 300 parts ; oil of 
Mitcham lavender, 100 parts ; carbonate 
of magnesia, 100 parts; color with tinc- 
ture of red saunders. 

Lemon. — 1. — Oil of lemon, acetic ether 
and tartaric acid, each 10 parts; glyc- 
erine, 5 parts ; aldehyde, 2 parts ; chloro- 
form nitrous ether and succinic ether, 
each 1 part. 

2. — One-half lb. yellow peel of fresh 
lemoi>s, % gal. boiling water; Infuse one 
hour, express the liquor, boil down to % 
pt., cool and add ’>4 oz. oil of lemon dis- 
solved in 1% pt. spirit of wine; mix and 
filter. 

3. — Cltral, 1 oz. ; oil lemon, 15 oz. ; 
cologne spirit, 3 gal. ; water, 2 gal. 

4. Deodorized alcohol, 500 parts; 
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proof spirits, 250 pt^rts ; oil of lemon, 100 
parts; carbonate of magnesia, 100 parts; 
pineapple ether, 50 parts. Color with 
tincture of curcuma. 

6.— White sugar, 600 grams; distilled 
v^ater. 400 grams ; citric acid, 40 grams ; 
ori>nge flower water, 100 grams ; alcohol, 
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100 grams ; oil lemon, 10 grams. Dis- 
solve the sugar in the water and to the 
syrup add the citric acid dissolved in the 
orange flower water. Filter and add the 
oil of lemon dissolved in the alcohol. To 
make lemonade add 100 grams of this 
essence to 1 liter of water or carbonated 
water. 

6. — Alcohol, 700 parts ; pineapple ether, 
200 parts ; oil of lemon, 100 parts. 

7. — Oil of lemon, 1% fl.oz. ; alcohol, 
14»y4 fl.oz. ; turmeric, q. s. to color. Fil- 
ter through a little carbonate of magne- 
sia if necessary. 

A cheaper article can, of course, be 
made by using less oil and adding about 
25 per cent, of water. It is .scarcely nec- 
essary to add that a fine article can be 
made only from jresh oil. 

8. — Oil of lemon, select, 8 fl.oz. ; oil of 
lemon-grass (fresh), 1 fl.dr. ; peel, freshly 
grated, of 12 lemons ; alcohol (Atwood’s), 
7 pt. ; water, boiled, 1 pt. Mix and macer- 
ate for 7 days. If in a hurry for the. 
product, percolate through the lemon peel 
and filter. 

Lime. — 1. — Deodorized alcohol, 500 
parts ; proof spirits, 250 parts ; oil of lime 
fruit, 100 parts ; carbonate of magnesia, 
100 parts ; pineapple ether, 50 parts. 
Color lightly with tincture of curcuma. 

2. — ^Dissolve % oz. of oil in 16% oz. 
of alcohol, making just a pint of finished 
product. 

Mace. — Deodorized alcohol, 600 parts ; 
proof spirits, 350 parts ; powdered mace, 
150 parts. Macerate for two weeks, ex- 
press and filter. 
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Malt. — 1. — An infusion of malt Is 
made In water at T60 to 170® F. (71 to 
77° C.), drained off without pressure and 
evaporated to a honeyllke consistency. 
The quantities are 1 pt. crushed malt in 
3 pt. hot water and the infusion occupies 
about four hours. 

2. — Al% oz. extract of malt, mixed 
with 1 oz. iron pyrophosphate and am- 
monia citrate dissolved in 1% oz. water. 

3. — Six oz. coltsfoot leaves, 6 oz. spot- 
ted lungwort, 8 oz. licorice, 2 lb. stoned 
raisins, 0 gal. old strong ale, not hopped : 
boil down to 4 gal., express strongly and 
evaporate to honeylike consistency. 

Mead. — Oil of lemon, 1 oz. ; oil of 
cloves, 2 drams ; oil of cinnamon, 2 
drams ; oil of nutmeg, 1 dram ; oil of all- 
spice, 30 drops ; oil of sassafras. 40 
drops ; oil of ginger, 1 dram. Cut the 
oils with pumice and sugar ; dissolve 10 
or 32 oz. alcohol. Add gradually an equal 
quantity of water. Clarify. 

Melon. — 1. — Alcohol, 780 parts ; se- 
bacic ether, 100 parts ; valerianic ether, 
50 parts ; butyric ether, 40 parts ; alde- 
hyde, 20 parts ; formic ether, 10 parts. 

2. — Sebacylic ether, 10 parts ; valeri- 
anic ether, 5 parts ; glycerine, 3 parts ; 
butyric ether, 4 parts ; aldehyde, 2 parts ; 
formic ether, 1 part. 

Mulberry. — Deodorized alcohol, 500 
parts ; proof spirits, 200 parts ; pure mul- 
berry juice, 200 parts ; mulberry ether, 
100 parts. 

NectaHne. — Extract of vaJillla, 2 
parts ; essence of lemon, 2 parts ; essence 
of pineapple, 1 part. 

Nutmeg. — 1. — Oil nutmeg, 2 drams ; 
mace, powder, 1 oz, ; alcohol, 95 per cent., 
deodorized, 32 oz. Dissolve the oil in the 
alcohol by agitation, add the mace, agi- 
tate, then stopper tightly and macerate 12 
hours. Filter through paper. P. D. 

2. — Deodorized alcohol, 500 parts ; 
proof spirits, 400 parts ; oil of nutmeg, 50 
parts ; carbonate of magnesia, 50 parts. 
Color lightly with caramel. 

Orange. — 1. — Oil of orange and glyc- 
erine, each 10 parts ; aldehyde and 
chloroform, each 2 parts ; acetic ether, 5 
parts ; benzoic ether, formic ether, butyric 
ether, amylacetic ether, methylsalicylic 
ether and tartaric acid, each 1 part. 

2. — Alcohol, 700 parts ; pineapple ether, 
200 parts ; oil of sweet orange, 100 parts. 

3. — Deodorized alcohol, 500 parts ; 
proof spirits, 300 parts ; oil of orange, 
100 parts; carbonate of magnesia, 100 
parts. Color with tincture of saffron. 

4. — Pure oil of orange, 1 14 oz. ; carbo- 
nate ^nagnesium, 2 oz. ; alcohol, 12 oz. ; 
water, q. s. to make 2 pt. Dissolve oil of 
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orange in the alcohol and rub it with the 
carbonate of magnesium In a mortar. 
Pour the mixture into a quart bottle and 
fill the bottle with water. Allow to macer- 
ate for a week or more, shaking every 
day. Then filter through paper, adding 
enough water through the paper to make 
filtrate measure 2 pints. 

5. — Sweet orange peel, in moderately 
fine powder, 16 oz. ; glycerine, 3 fl.oz. ; 
alcohol, q. s. ; water, q. s. Having mixed 
14 fl.oz. alcohol with 2 fl.oz. glycerine, the 
peel is moistened in a Wedgwood mortar 
with 12 fl.oz. of this mixture. After 
standing 12 hours percolation is con- 
ducted in the usual manner. The perco- 
lation is finished with a mixture of 2 
parts alcohol and 1 part water. Reserv- 
ing the first 14 fl.oz., add 1 fl.oz of 
glycerine to the remainder, evaporate to 
2^2 fl.oz., which mix With the reserved 
portion. The author describes this prepa- 
ration as possessing all the aroma of the 
orange peel. One fl.oz. mixed with 15 
fl.oz. of syrup gives an excellent syrup, 
aurant. quite clear. By adding to a pint 
of simple syrup 4 fl.drms. of the extract 
and a few drops of solution of citric acid, 
a most delicately flavored and unferment- 
able syrup for mineral waters is pro- 
duced. 

6. — Four oz. fresh yellow rind of or- 
ange, pt. rectified spirit, % pt. water; 
digest for a week, press, filter ; add 1 qt. 
sherry. 

7. — Valencia oranges, 1 doz. ; alcohol, 
2 pt. Carefully detach the yellow portion 
of the rind and macerate It for 10 days in 
the alcohol. Owing to the difficulty of 
procuring fresh oil of orange, this for- 
mula is generally preferred. 

Peach.— 1 . — Oil of almonds, 3 dr. ; 
pineapple oil, 3 dr. ; tartaric acid, 3 dr. ; 
alcohol, 80°, 1% pt. 

2. — Deodorized alcohol, 500 parts ; 
proof spirits, 200 parts ; pure peach juice, 
200 parts ; peach ether, 100 parts. Color 
with tincture of red saunders. 

3. — Formic ether, valerianic ether, 

butyric ether, acetic ether, glycerine and 
oil of persico, each 5 parts ; aldehyde and 
amylic alcohol, each 2 parts ; sebacylic 
ether, 1 part. , 

4. — Linalyl formate, 120 m. ; amyl 
valerianate, 8 dr. ; fld. ext. orris, 2 oz. ; 
enanthlc ether, 2 dr. ; oil rue (pure Ger- 
man), 30 m. ; chloroform, 2 dr. ; glyc- 
erine, 2 oz. ; alcohol, 70 per cent., to 3 pt. 

5. —Amyllc alcohol, 2 parts ; aldehyde, 
2 parts; acetic ether, 5 parts; butyric 
ether, 5 parts ; formic ether, 6 parts ; 
sebacic ether, 1 part ; valerianic ether, 5 
parts ; glycerine. 5 parts ; oil peach ker- 
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nels, 5 parts ; alcohol, 100 parts (all by 
measure). 

Pear. — 1. — Acetic ether, 5 oz. ; acetate 
of amyl, 10 oz. ; glycerine, 10 oz. ; alco- 
hol, 100 oz. 

2. — Amyl acetate, 1 oz. ; pear Juice, 2 
oz. ; glycerine, 2 oz. : cologne spirit, 11 
oz. Mix them and filter. 

3. — Deodorized alcohol. 500 parts ; 
proof spirits, 200 parts ; pure pear juice, 
200 parts ; pear ether, 100 parts. Color 
lightly with tincture of red saunders. 

Pepperfnint . — 1. — Oil of peppermint 
(Mitcham), 1 fi.oz. ; rectified spirit, 1 
pt. ; mix by agitation. White. This is the 
usual strength of that sold in the shops. 
The corresponding preparation of the new 
Br. Ph., “spirltus menthae piperitae,” has 
more than double this strength, being 
made with 1 fi.oz. of oil to 9 fi.oz. of 
rectified spirit. 

2. — To the product of No. 1 (above) 
add about % oz. of herb peppermint, 
parsley leaves, spinach leaves, and digest 
for a week, or until sufficiently tinged ; or 
agitate the essence with 10 or 12 gr. of 
sap green, previously rubbed down with 
about a teaspoonful of hot water. A deli- 
cate light green. The ignorant do not 
conceive it to be good and pure unless It 
has a pale greenish tint. 

Used in toothache and to disguise foul- 
ness of the breath, but chiefly as a flavor- 
ing ingredient by confectioners, cooks and 
druggists. Peppermint (essence, water) 
is a great favorite in domestic and popu- 
lar medicine as a remedy in flatulence, 
colic, nausea, sickness, etc., and to dis- 
guise the flavor of nauseous substances. 
The dose of the essence is 10 to 30 drops 
on sugar, or mixed up with a little water 
or wine ; of the water a teacupful or 
more, at will. A few drops of the es- 
sence well agitated with % pint of cold 
water, form an extemporaneous pepper- 
mint water equal to that obtained by dis- 
tillation. This water is an excellent 
mouth wash for smokers. 

3. — One oz. oil of peppermint, 4 oz. 
rectified spirit; mix. 

4. _To 3 add H oz. herb of peppermint, 
or parsley or spinach leaves (preferably 
one of the first two), digest for a week, 
or until sufficiently colored; 10 or 12 gr. 
sap green rubbed up with a teaspoonful 
of hot water Is also used for coloring. 

5. — Two fi.oz. of oil of peppermint, 16 
fl.oz. rectified spirits. 

Pineapple. — 1. — Pineapple essence, 2 

oz. ; citric acid, 1 oz. ; alcohol, 2 pt. 

2.^ — Amyl butyric ether, 10 parts ; bu- 
tyric ether, 5 parts; glycerine, 3 parts; 
aldehyde and chloroform, each 1 part. 
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3. — Deodorized alcohol, 500 parts ; 
proof spirits, 200 parts ; pure pineapple 
juice, 190 parts ; pineapple ether, 100 
parts ; tincture of vanilla, 10 parts. 
Color with tincture of curcuma. 

4. — Oil of lemon, 2 drams ; butyric 
ether, 4 drams ; acetic ether, 2 oz. ; spirit 
of nitrous ether, 1 oz. ; glycerine, 1 oz. ; 
alcohol, 1 pt. ; water, enough to make 
2 pt. 

5. — Amyl acetate, 1 part ; amyl butyr- 
ate, 10 parts ; ethyl butyrate, 5 parts ; 
glycerine, 3 parts ; oil lemon, 0.1 part ; 

011 orange, 0.2 part ; alcohol, 100 parts. 

0. — Amyl butyrate, 4 drams ; butyric 

ether, 2 oz. ; sebacic ether, 4 drams ; 
acetic ether, 2 drams ; amyl acetate, 2 
drams ; pineapple jviice, 2 oz. ; glycerine, 

2 oz. ; cologne spirit, 12 oz. Mix them 
and filter. A very fair essence of pine- 
apple is made by mixing 2 oz. of butyric 
ether with 12 oz. of cologne spirit. Mix 
them and filter. 

7. — Pineapple Punch Essence. — Alco- 
hol. 2 qt. ; rum, 1 qt. ; artificial pine- 
apple essence, % fl.drm. ; essence enan- 
thic ether, 20 gr. ; citric acid solution, 1 
to 1 V& fi.oz. ; syrup, 2 qt. 

Pistachio. — 1. — Essence of almond, 2 
fl.oz. ; tincture of vanilla, 4 fl.oz. ; oil of 
neroli, 1 drop. 

2. — Oil of orange-peel, 4 fl.dr. ; oil of 
cassia, 1 fl.dr. ; oil of bitter almond, 16 
m. ; oil of calamus, 15 m. ; oil of nutmeg, 

1 ^ fl.dr. ; oil of clove, 30 m. ; alcohol, 

12 fl.oz. ; water, 4 fl.oz. ; magnesium car- 
bonate, 2 drams. Shake together, allow 
to stand 24 hours and filter. 

3. — Oil orange, 45 m. ; amyl acetate, 4 
drams ; oil bitter almonds, 6 drams ; bu- 
tyric ether, 5 drams ; acetic ether, 9 
drams ; alcohol, 16 oz. ; water to make 
24 oz. 

Plums. — 1. — Glycerine, 8 parts ; acetic 
ether and aldehyde, each 5 parts ; oil of 
persico, 4 parts ; butyric ether, 2 parts, 
and formic ether, 1 part. 

2. — Deodorized alcohol, 500 parts ; 
proof spirits, 200 parts ; German zwet- 
schen water, 200 parts ; plum ether, 100 
parts. 

Pomepranate. — Oil* sweet orange, 3 
parts; oil cloves, 1 part; tincture vanilla, 
15 parts ; tincture ginger, 10 parts ; 
maraschino liqueur, 150 parts; tincture 
coccionella, 165 parts ; distilled water, 
150 parts ; phosphoric acid, dilute, 45 
parts ; alcohol, 95 per cent., q. s. to make 
1,000 parts. Mix and dissolve. 

Quassia. — 1. — Digest 1% oz, sliced 
quassia in 1 pt, proof spirits for 10 days 
and filter. 

Quince.^1 . — ^Eluid ext. orris, 2 oz. ; 
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enanthic ether, 1% oz. ; Hnalyl formate, 
90 m. ; glycerine, 2 oz. ; alcohol, 70 per 
cent., to 3 pt. 

2. — Alcohol, 460 parts ; cone. ess. of 
quince peel, 400 parts ; pelargonic ether, 
100 parts ; chloroform, 20 parts ; alde- 
hyde, 20 parts. 

3. — Deodorized alcohol, 500 parts ; 
proof spirits, 200 parts ; pure quince 
juice, 160 parts ; quince ether, 100 parts ,* 
carbonate of magnesia, 20 parts ; oil of 
cinnamon, 10 parts ; oil of cloves, 10 
parts. Color with tincture of saffron. 

Raspbern/. — 1. — Raspberry essence, 3 
drams ; tincture of orris, oz. ; citric 
acid, Va oz. ; liq. carmine, 15 drops ; ex- 
tract rose (from pomade), Va oz. ; alco- 
hol, 85°, % pt. 

2. — Butyric ether, 5 parts ; acetic ether, 
3 parts ; nitrous ether, 1 part ; glycerine. 
2 parts ; alcohol (deodorized), q. s. to 
make 100 parts. The addition of from 
25 to 30 parts of fresh raspberry Juice Is 
recommended. 

3. — Fresh raspberries, 200 grams ; dis- 
tilled water, 100 grams ; vanilla essence, 
2 grams ; alcohol, sufficient. Pulp the 
raspberries, let stand at a temperature 
of about 70® for 48 hours, and then add 
100 grams of water. Fifty grams are 
then distilled (?) off, and alcohol 90 per 
cent., 25 grams, in which 0.01 vanillin 
has been previously dissolved, is added to 
the distillate. 

4. — Fresh raspberries, 16 oz. ; Angelica 
(California), 6 oz. ; brandy (California), 
6 oz. ; alcohol, 8 oz. ; water, q. s. Marsh 
the berries to a pulp in a mortar or bowl 
and transfer to a flask, along with the 
Angelica, brandy, alcohol and about 8 
ounces of water. Let macerate over 
night, then distil off until 32 ounces have 
passed over. Color red. The addition of 
a trifle of essence of vanilla improves this 
essence. 

5. — ^Deodorized alcohol, 500 parts ; 
proof spirits, 200 parts ; pure raspberry 
juice, 170 parts ; raspberry ether, 100 
parts ; tincture of orris, 20 parts ; triple 
extract of roses, 10 parts. Color with 
tincture of alkanet. 

6. — Acetic ether and tartaric acid, each 
5 parts ; glycerine, 4 parts ; aldehyde, for- 
mic ether, benzoic ether, butyric ether, 
amyl butyric ether, acetic ether, enanthic 
ether, methylsalicylic ether, nitrous ether, 
sebacylic ether and succinic acid, each 1 
part. 

Rhubarb. — 1. — Sliced or bruised rhu- 
barb, 8 oz. ; rectifled spirit, 5 oz. ; dis- / 
tilled water, 50 oz. Macerate four days; 
strain and set to subside; decant the 
clear, strain, mix and evaporate to a 
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proper consistency over a water bath at 

1600 p, (710 c.). 

2. — Compound. — Extract rhubarb, 3 
drams ; extract of aloes, softened with 4 
drams water, 1 dram ; evaporate to an 
extract ; dry in a warm place and powder. 

3. — Rhubarb powder, 5 oz. ; silicious 
sand, 5 oz. ; proof spirit, 1 oz. ; extract 
by displacement. 

Root Beer , — Sassafras, 4 oz. ; yellow 
dock, 4 oz. ; allspice, 4 oz. ,* wintergreen, 
4 oz. ; wlldcherry bark, 2 oz, ; coriander 
seed, 2 oz. ; hops, 1 oz. Reduce to pow- 
der and percolate with a menstruum com- 
posed of 3 volumes of alcohol and 5 vol- 
vimes of water until 48 fl.oz. of liquid 
have passed. Of this half-strength fluid 
extract 2 fl.oz. are sufficient to make 1 
gal. of root beer. Or exhaust the above 
drugs with the menstruum indicated, add 
enough water to make 6 gal., and start 
fermentation with 1 pt. of yeast. 

Percolate the following Ingredients 
with 2 parts of water to 1 part of alco- 
hol until the drugs are exhausted : Sarsa- 
parilla, 5 lb. ; spikenard, 2 lb. ; winter- 
green, 1 lb. ; birch bark, 1 lb. ; sassafras 
bark, 1 lb. ; wild cherry, 8 oz. ; prickly 
ash, 1 lb. ; Jamaica ginger root, 4 oz. ; 
nutmeg, 4 oz. 

Rose. — 1. — Red rose leaves, 2 oz. ; oil 
of rose, 1 dram ; alcohol, 2 pt. 

2. — Deodorized alcohol, 500 parts ; 
proof spirits, 300 parts ; extract of rose 
geranium, 190 parts ; otto of roses, 5 
parts ; carbonate of magnesia, 5 parts. 
Color with tincture of alkanet. 

Sarsaparilla. — Oil of anise, 1 dram ; 
oil of wintergreen, 2 drams ; oil of sassa- 
fras, 3 drams ; alcohol, enough to make 
4 oz. 

Sassafras. — 1. — Deodorized alcohol, 500 
parts ; proof spirits, 400 spirits ; oil of 
sassafras, 100 parts ; carbonate of mag- 
nesia, 100 parts. Color with caramel. 

2. — Oil of sassafras, 1 oz. ; sassafras 
in coarse powder, 2 oz. ; alcohol, 2 pt. 

Savory Spices. — Black pepper, 4 oz. ; 
powdered turmeric, 3 drams ; coriander 
seeds (all ground), 1^ drams; bil of pi- 
mento, 1% fl.dr. ; oils of nutmeg, cloves, 
cassia and caraway, ^ dram each ; recti- 
fied spirit, 1 pt. ; digest with agitation 
for a fortnight 

Spearmint. — Deodorized alcohol, 500 
parts ; proof spirits, 400 parts ; oil of 
spearmint, 50 parts ; carbonate of mag- 
nesia, 50 parts. Color with tincture of 
grass. 

Spice. — Deodorized alcohol, 600 parts; 
proof spirlts» 300 parts ; carbonate of 
magnesia, 100 parts ; oil of cassia, .40 
parts; oil of bitter almond, 20 parts; 
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oil of cloves, 20 parts ; oil of lemon, 10 
parts ; oil of neroli, 10 parts. Color with 
caramel. 

Spruce. — Deodorized alcohol, 500 parts: 
proof spirits, 400 parts ; oil of spruce, 50 
parts ; carbonate of magnesia, 50 parts. 
Color with caramel. 

Strawberry. — 1. — Pineapple oil, 1% 
oz. ; tincture of orris, % oz. ; tartaric 
acid, % oz. ; alcohol, 80®, 1% pt. 

2. — Butyric ether and acetic ether, each 
5 parts ; amyl-acetic ether, 3 part.s : amyl- 
butyrlc ether and glycerine, each 2 parts ; 
formic ether, nitrous ether and methyl- 
salicylic ether, each 1 part. 

3. — ^Deodorized alcohol, 500 parts ; 
proof spirits, 200 part.s : pure strawberry 
juice, 140 parts : strawberry ether, 100 
parts ; pineapple ether, 45 parts ; tincture 
of orris, 10 parts ; tincture of vanilla, 5 
parts. Color with tincture of alkanet and 
saffron. 

4. — Raspberry ether, 840 parts : pine- 
apple ether, 150 parts ; tincture of orris, 
5 parts ; extract of vanilla, 5 parts. 

5. — Oil of strawberry, % oz. : glycerine, 
Ms oz. ; alcohol, 8 oz. ; water, 7 oz. Dis- 
solve oil in the alcohol, add the glycerine 
and then the water ; mix well and filter. 

6. — Oil of wintergreen, 1 part ; nitrous 
ether, 1 part ; acetic ether, 5 parts ; butyr- 
ic ether, 5 parts ; glycerine, 2 parts ; de- 
odorized alcohol, 45 parts ; distilled 
water, q. s. to make 100 parts. 

7. — Acetic ether, 5 parts ; butyric ether, 

5 parts ; nitrous ether, 5 parts ; formic 
ether, 1 part ; amyl acetate, 3 parts ; 
amyl butyrate, 2 parts ; tincture of orris 
root, 5 parts ; oil of wintergreen, 1 part ; 
acetate acid, 1 part ; raspberry essence 
(see above), 10 parts: pineapple essence 
(see above), 6 parts ; pure, fresh straw- 
berry Juice, 20 parts : deodorized alcohol, 
q. s. to make 100 parts. Mix. 

Tea. — Extract the crushed tea-leaves 
with water and then distil the liquid in 
a vacuum. The first portion of the dis- 
tillate, which contains the essential oil 
and other volatile flavor, is extracted 
with ether, and the oils are afterward 
mixed with the extract which remains 
in the still. Both the delicate and the 
heavier flavors are preserved in the ex- 
tract in this way. 

Tonie Beer Essence , — Oil of winter- 
green, 6 drams ; oil of sassafras and oil 
of orange, 6 drams of each ; oil of anise, 
30 gr. ; oil of cloves, 30 gr. Out the oils, 
dissolve in 20 fl.oz. alcohol, 95* ; add 
gradually 20 fl.oz. water. 

Tonka. — 1. — ^Tonka bean, coarsely 

ground, 4 oz. ; diluted alcx^ol, 1 pt. 
2.-^Tonlca, 1 oz. ; balsam pern, 2 
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drams ; sugar, alcohol, water, of each a 
sufficient quantity. Reduce the beans 
and balsam of peru to a powder with 
magnesium carbonate and gradually add 
sugar to absorb the juice. Transfer to a 
percolator and cover with dilute alcohol. 
When the liquid anpears at the exit cork 
the percolator and allow the maceration 
to progress for a period of 24 hours. 
Then remove the stopper and allow per- 
colation to continue until 1 pint of ex- 
tract has been obtained. 

VaniUn. — 1. — Out up fine J oz. vanilla 
bean, grind with 2 oz. of loaf sugar, 
in a mortar, mix 8 oz. of rose water 
and 24 oz. of alcohol, 95®, add a portion 
to the vanilla and sugar, put in a dis- 
placer and pour on the balance of di- 
luted alcohol. Add a few drops of caramel 
if not dark enough. 

2. — ^Vanilla beans, sliced Mexican, 1 
lb.; alcohol, 90®, 1 gal. Pack in perco- 
lator after thoroughly moistening ; let 
stand one week, and percolate to 1 gal. 

%. — Pure. — Vanilla bean, 1 oz. ; pumice 
stone, 3 bz. ; diluted alcohol, q. s. Cut 
the vanilla into small pieces, and beat 
in an iron mortar with the pumice until 
reduced to fine powder ; moisten thor- 
oughly with diluted alcohol, and allow to 
stand for three days in a warm place. 
Then transfer to a percolator, and add 
dilutcKl alcohol until one pint of extract 
is obtained. The extract may also be 
made by maceration, of course. When 
so made add to the beans a pint of the 
menstruum, and when filtered off pass 
enough more through the filter to bring 
the finished preparation to the measure of 
one pint. 

4. — ^Vanilla bean, % oz. ; tonka bean, 
14 oz. ; pumice stone, 3 oz. ; diluted alco- 
hol, q. s. to make 1 pt. Proceed as in the 
foregoing formula. 

5. — 3.75 parts of Peruvian balsam and 
1.75 parts of oil of orange are rubbed 
down with 250 parts of rectified alcohol 
and 10 parts of magnesia ; 125 parts of 
essence of orris root, 62 parts of tonka 
beans, and 30 drops of tincture of casto- 
reum mixed In. The whole is allowed . 
to stand for four weeks in a warm place 
and It is then colored with caramel and 
filtered. 

6. — ^Vanilla, in fine bits, 250 parts is 
put Into 1,350 parts of mixture of 2,500 
parts of 95 per cent, alcohol and 1,500 
'parts of distilled water. Cover tightly, put 
in the water-bath and digest for one hour 
at 140® P. Pour off the liquid and set 
aside. To the residue in the bath add 
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one-half of the remaining water, treat 
in the same manner, and repeat. Now 
pack the vanilla in an extraction ap* 
paratus and treat with 250 parts of alco- 
hol and water, mixed in the same pro- 
portions afs before. Mix the results of 
three infusions first made, filter and wash 
the filter paper with the results of the 
percolation, allowing the filtered perco- 
late to mingle with the filtrate of the 
m^xed infusions. 

7. — Vanilla. — Deodorized alcohol, 500 
parts ; proof spirits, 300 parts ; sugar, 100 
parts ; vanilla, 100 parts. Slit the beans 
and cut them very fine ; then mix them 
with the sugar, and bruise till moderately 
fine ; add the alcohol and spirits, and 
macerate for two weeks, occasionally 
shaking ; filter. Color with caramel. 

8. — a. — Vanillin, 20 parts ; absolute 
alcohol, 600 parts ; water, 450 parts. 
Dissolve the vanillin in the alcohol and 
add the water. 

b. — Musk. 1 part ; potassium carbon- 
ate, 1 part ; vanilla beans, 60 parts ; boil- 
ing water, 240 parts ; alcohol, 720 parts. 
Mix the vanilla, cut fine, the musk and 
potassium salt, and pour over them the 
boiling water. Let them stand until quite 
cold, then add the alcohol and set aside 
for 14 days. Finally strain, express and 
filter the percolate. 

9. — Vanillin, 45 gr. ; coumarin, 3 gr. ; 
alcohol, 3 fi.oz. ; glycerine, 2 fl.oz. ; simple 
syrup, 2 fl.oz. ; comp, tincture cudbear, 2 
fl.dr. ; water, enough to make 16 fl.oz. 
Dissolve the vanillin and coumarin in 
the alcohol, add the glycerine, syrup and 
tincture, and lastly enough water to make 
16 fl.oz. 

Winter green. — 1. — Oil of wintergreen, 1 
oz. ; alcohol, 1 pt. ; cudbear or cochineal, 

10 gr. 

2. — Wintergreen, 2 oz. ; sassafras, 2 
oz. : sarsaparilla, 4 oz. ; burdock root, 4 
oz. ; dandelion, 1% oz. ; calamus, 4 dr.; 
dilute alcohol, 1 pt. ; water, q. s. Grind all 
the drugs to a coarse powder and mix. 
M<^)isten the drugs with the dilute alcohol 
and macerate for two days and percolate 
with the dilute alcohol and water till 32 
oz. of product are obtained, then add 

011 wintergreen, % dr. ; oil sassafras, % 
dr., previously dissolved in 2 oz. of alco- 
hol and then filter. Use 4 oz. of this ex- 
tract to a gallon of simple syrup and 
color with caramel to suit. 

Wormwood. — ^Deodorized alcohol, 600 
parts; proof spirits, 400 parts; oil of 
wormwood, 50 parts ; carbonate of mag- 
nesia, 50 parts. 
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SYRUPS 

Preparation. 

In the preparation of syrups, which 
are solutions of sugar, more or less strong 
according to the object for which they are 
used, care should be taken to employ only 
the best refined sugar, and either distilled 
or filtered rain water, as they will be 
rendered much less liable to spontaneous 
decomposition and become perfectly 
transparent without the trouble of clarV 
fylng. When, however, impure sugar is 
employed, clarification is always neces- 
sary. This is best done by dissolving the 
sugar in the water or fruit Juices cold, 
and then beating up a little of the cold 
.syrup with some white of egg and one or 
two ounces of cold water, until the mix- 
ture froths well. This must be added to 
the syrup in the boiler, and when the 
whole is frisked up to a good froth, heat 
should be applied and the scum which 
forms removed from time to time with a 
clean skimmer. As soon as the syrup 
begins to simmer it must be removed from 
the fire and allowed to stand until it has 
cooled a little, when it should again be 
skimmed, if necessary, and then passed 
through a clean flannel. By using re- 
fined sugar, however, all this trouble of 
clarification can be avoided. 

When vegetable infusions or solutions 
enter into the compositions of syrups, 
they should be rendered perfectly trans- 
parent by filtration or clarification before 
being added to the sugar. 

The proper quantity of sugar for 
syrups will. In general, be found to be 
two pounds avoirdupois to every pint of 
water or thin aqueous fluid. These 
proportions allow for the water that is 
lost by evaporation during the process 
and are those best calculated to produce 
syrup of proper consistency and possess- 
ing good keeping qualities. They closely 
correspond to those recommended by Gul- 
bourt for the production of a perfect 
syrup, which, he says, consists of 30 parts 
of sugar to 16 parts of water. 

In the preparation of syrup it is of 
great Importance to employ as little heat 
as possible, as a solution of sugar, even 
when kept at a temperature of boiling 
water, undergoes slow decomposition. 
The best plan is to pour the water (cold) 
over the sugar and to allow the two to He 
together for a few hours in a covered Ves- 
sel, occasionally stirring, and to apply a 
gentle heat, preferably that of steatn or 
of a water bath, to finish the solution. 
Syrups are sufiUfiently boiled when some, 
taken up In a spoon, pours out like oil, 
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Dr a drop cooled on the thumb nail gives 
a proper thread when touched. When a 
thin skin apx)ears on blowing the syrup, 
it is judged to be completely saturated, 
rhese rude tests, however, often lead to 
errors, which might be easily prevented 
i)y employing the proper proportions or 
tletermining the specific gravity by Im- 
mersing in the syrup one of Baume’s sac- 
charometers or syrup gauges, as indicated 
in the following table : 


Sugar in 


Deg. 

100 parts. 

Sp. Gr. 

Baume. 

0 

. . . 1.000 

. 0 

fj 

. . . 1.020 

. 3 

10 

. . . 1.040 

. 6 

1.5 

. . . 1.062 

8 

20 

. . . 1.081 

.11 

25 

1.104 

13.5 

.80 

. . . 1.128 

. 16.3 

35 

. . . 1.152 

.19 

40 

. . . 1.177 

. 21.6 

45 

. . . 1.204 

24.5 

,50 

. 1.230 

.27 

55 

. . . 1.257 

29.5 

60 

. . . 1.284 

.32 

07 

. . . 1.321 

35 

A fluid ounce of saturated 

syimp 

weighs 577 

grains ; a gallon 

weighs 

13 Vi pounds; 

its .specific gravity 

is 1.319 

to 1.321, or .3; 

1® Baume; its boiling point 

is 220® F., and its density at the tempera- 

ture of 212® 

is 1.260 to 1.261, 

or 30® 

Baume. The 

syrups prepared with the 


juices of fruits mark about two or three 
degrees more on Baume scale than the 
otiier syrups. According to Ure, the deci- 
mal part of the number denoting the spe- 
cific gravity of a syrup multiplied by 20 
gives very nearly the number of pounds 
of sugar it contains per gallon. 

The preservation of syrups, as well as 
of all saccharine solutions, is best pro- 
moted by keeping them in a moderately 
cool, but not a very cold place. Let 
syrups be kept in vessels well closed and 
in a situation where the temperature 
never rises above 65® F. They are kept 
better in small than in large vessels, as 
the longer a bottle lasts the more fre- 
quently wilt it be opened and the syrup 
consequently exposed to the air. By bot- 
tling sjiTups while boiling hot, and im- 
mediately forking down and tying the 
bottles over with a bladder, perfectly air- 
tight, they may be preserved even at a 
summer heat for years, without ferment- 
hig or losing their transparency. 

The candying of syrups may be pre- 
vented (unless the syinip be over-satu- 
ratcii with sugar) by the addition of 
acetic dr citric acid, ttvo or three drams 

' ('5 
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per gallon. Confectioners add a little 
cream of tartar to the syrup to prevent 
granulation. Syrup may be effectually 
pro\^Gnied from fermenting by the addi- 
tion of a little sulphite of potassa or 
lime : also by the use of salicylic acid in 
small quantities. Fermenting syrups may 
be immediately restored by exposing the 
vessel containing them to the temperature 
of boiling water. The addition of a little 
spirit is also good, say about 10 per cent. 

A solution of sugar prepared by dis- 
solving two parts of double refined sugar 
in one of water, and l)olling this a little, 
affords a syrup which neither ferments 
nor crystallizes. 

The best way to keep fruit syrups from 
fermenting is by bottling while hoi Into 
suitable bottles or larger vessels and to 
prevent access of air. This is the prin- 
ciple, and it may be carried out in vari- 
ous ways. For instance, fill the syrup 
while hot in quart bottles, previously 
warmed, and fill them almost full. Cover 
or cork the bottles temporarily until the 
syrup cools a little and contracts in vol- 
ume ; then, having heated a small quan- 
tity of the syrup, refill the bottles, cork 
them se(!urely and wax them. 

A great variety of syrups are made by 
the addition of proper flavoring Ingre- 
dients to simple syrup, but in other cases, 
e.specially when the juices of fruits are 
emj>loyed, the syrup is not first prepared 
and then flavored, but the processes go 
haiKl in hand. In such instances specific 
instructions will be given. It is always 
advisable, when fresh fruit can be ob- 
tained, to use it in preference to the es- 
sence. One general recipe, which answers 
for nearly all fi'esh fruit, is as follows : 
Use nothing but the very best fresh fruit, 
which must be freed from stocks, etc., and 
crushed with a wooden instrument (not 
metal). When well mashed, let It stand 
in a room of even temperature (about 
68® F.) for 4 days, which will give suffi- 
cient time for fermentation to take place ; 
press out the juice from the fruit and let 
it settle in a cool cellar for 2 days, after 
which 5 pounds of the clear juice Is to be 
simmered with 9 pounds of loaf sugar. 
While warm strain through flannel. The 
color may be improved by a solution of 
some coloring agent. 

It is advisable to add to the fresh fruit, 
before setting it for fermentation, about 
2 poundvS of powdered loaf sugar for 
every 100 pounds of fruit. When cold, 
It is ready for bottling. Cleanliness 
should be strictly observed in all the uten 
slls used. When bottling for storing, 
skim the top of any floating matter from 
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the syrups in the large pan, and see that 
no residue at the bottom goes into the 
bottles. Most of the syrups not made of 
fruit may have a little mucilage of gum 
arabic added, in order to produce a rich 
froth. The following recipes comprise 
syrups made from the fruit and also from 
essences. These may be varied to suit 
taste and requirements. A variety of 
syrups have been brought into use by 
adding the various wines, such as claret, 
hock, sherry, etc., to simple syrup ; others, 
by the addition of spirits, as milk punch, 
by adding to vanilla cream Jamaica rum 
and nutmeg. Almost any syrup may be 
made by the addition of a sufficient quan- 
tity of flavoring essence to simple syrup, 
but these artificially prepared syrups are 
Inferior to those made from fresh fruits. 

Red Coloring jor Soda Water Syrups, 
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— The most convenient is probably tinc- 
tui'e of cudbear, as it affords a good, sub- 
stantial and natural-looking color, mis- 
cible with syrups without cloudiness. It 
may be made as follows : 2 to 4 oz. pow- 
dered cudbear, 1 pt. diluted alcohol. Ex- 
haust by maceration or displacement. 
Used alone, the tincture gives a shade of 
red closely imitating the color of rasp- 
berries or currants. For deeper red, like 
blackberries, the addition of some cara- 
mel is all that is necessary. The straw- 
berry color is best Imitated with tincture 
of cochineal. Aniline red, owing to its 
cheapness, is often used for coloring 
syrups, but it produces a glaring, arti- 
ficial-looking bluish-red and is liable to 
the objection that it sometimes contains 
arsenic. 


Comparative Cost of Syrups. 

The following table shows the comparative cost of fourteen of the leading soda 
syrups botli bought and made from various methods. In computing these figures, says 
the “ Spatula,” the average price of five of the leading makers of fruit juices, etc., has 
been taken, so as to give an accurate figure. 


Price per gallon. - 


Price per 1% ounces. 





Made 



Made 




When 

from 


When 

from 


Kind of Syrup. 

Made 

bought 

fruit Made 

Made 

bought 

fruit 

Made 


from 

ready 

stock, from 

from 

ready 

stock, 

from 


extracts. 

for use. 

juice, etc. fruit. 

extracts. 

for use. 

juice, etc. fruit. 

Orange 

. . . $0.42 

$1.00 

$0.78 $0.55 

$0,005 

$0,012 

$0.0092 

$0.0065 

Lemon 

.42 

1.00 

.78 .52 

.005 

.012 

.0092 

.0062 

Raspberry . . . . 

.42 

1.00 

.78 

.005 

.012 

.0092 


Strawberry . . . 

.42 

1.00' 

.78 

.005 

.012 

.0092 


Pineapple 

.42 

1.00 

.78 

.005 

.012 

.0092 


Peach 

.42 

1.00 

.78 

i From 

.005 

.012 

.0092 

From 

Grape 

.42 

1.00 

.72 best 

.005 

.012 

.0086 

best 

Cherry 

.42 

1.00 

.72 extract 

.005 

.012 

.0092 

extract 

Vanilla 

.43 

1.00 


.55 

.0051 

.012 


.0065 

Sarsaparilla . . . 

.42 

1.00 


.50 

.005 

.012 


.006 

Ginger ale .... 

.52 

1.00 

From 

.81 

.0062 

.012 

From 

.0096 

Ginger 

.40 

1.00 

coffee 

.78 

.0047 

.012 

coffee 

.0092 

Coffee 

.40 

1.00 

.50 

.0047 

.012 

.006 

.006 

Chocolate 


1.00 

Cheap 

Best 


.012 

Cheap 

Best 

Chocolate from cocoa 


.52 

.61 



.0062 

.0072 

Table Showing 

Amount of 

Syrup 

Ob. 

I Lbs. sugar 


Lbs. of 

tained from 

• 



1 added 

to 


sugar in 


1- — The addition of pounds of sugar to 
1 gallon of water, and 
2. — ^Amount of sugar in each gallon of 
syrup resulting therefrom : 


Lbs, sugar 
added to 

1 gal. 

Lbs. of 
sugar in 

Syrup actually obtained 1 gal. 

cold water. 

Gals. 

Pints. 

Fi. ozs. 

of syrup. 

1 

1 

0 

10 

.93 

2 

1 

1 

4 

1.73 

3 

1 

1 

14 

2.43 

4 

1 

2 

8 

3.05 

5 

1 

3 

2 

3.6 

6 

1 

3 

12 

4,09 

7 

1 

. 4 

6 

452 

8 

1 

5 

0 

492 


1 gal. Syrup actually obtained 1 gal. 
cold water. Gals. Pints. PI. ozs. of syrup. 
9 1 5 10 fi.28 

JO 16 4 . 5.62 

J1 J 6 14 • 5.92 

12 1 7 8 9.18 

• 13 2 0 2 Ik 

14 2 0 12 , ^ 6.7 

16 2 1 e 6.91 

Syrup FormuUit. 

Apple Proceed with apples as 

for pineapple sym|ps. 

Apricots.^1, — Strain and rtib 2 qt of 
apricot pqlp through a line hair sieve tiito 
a bright and cleaii copper basin ; add to 
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this 2 pral. of simple syrup, boilinpr hot ; 
mix well and add a little dissolved citric 
acid stir occasionally until it becomes 
perfectly cold. When serving it add a 
little plain cream or ice cream to each 
glass of soda drawn. 

2. — Apricot pulp (French), 1 pt. ; so- 
lution of citric acid, 1 oz. ; rock candy 
syrup, 3 pt. ; orange flower water (best), 
1 pt. Two ounces to 14-ounce glass ; 
crushed ice and straws. 

3. — Three qt. of simple syrup, 1 qt. of 
apricot juice, 2 oz. of soda foam, % oz. 
of citric acid solution. Color orange. 

Banana. — 1. — Oil of banana, 2 drams ; 
tartaric acid, 1 dram ; simple syrup, 6 pt. 

2. — proceed with bananas as for pine- 
apple syrups. 

3 . — Cut the fruit in slices and place 
them in a jar. Sprinkle with sugar and 
cover the jar, which is then enveloped In 
straw and placed in cold water and the 
latter is heated to the boiling point. The 
jar is then removed, allowed to cool and 
the juice is poured into bottles. 

4. — Bananas, 2 ; simple syrup (10 lb. 
to gal.), 2 pt. Slice the bananas and 
bray them in a mortar until all lumps are 
reduced, and add the syrup in small quan- 
tities, mixing thoroughly after each addi- 
tion. Care should be taken to employ 
ripe fruit and to peel it thoroughly. This 
syrup should be made fresh every day. 

Blackberry. — 1. — Prepared from ripe 
fruit the same as raspberry syrups. 
Blackberry syrup is improved by adding 
1 oz. best French brandy to each quart. 

2. — Prepare like either strawberry or 
mulberry syrup. 

Calisaya Tonic. — ^Brown calisaya, 4 
av.oz. ; gentian, 1 av.oz, ; orange peel, IH 
av.oz. ; cinnamon, 1 av.oz. ; alcohol, 65 
per cent., enough to make 32 fl.oz. For 
use at the soda fountain mix one meas- 
ure of this tincture with two measures of 
syrup. 

CapUlaire (Maidenhair) Si/rup.— 1.~ 
Maidenhair, 8 oz. ; boiling water, 5 pt; 
orange flower water, 4 oz. Sugar, suffi- 
cient. Infuse the maidenhair In the boil- 
ing water. When nearly cold, press out 
and filter the liquid, add to it the orange 
flower water and dissolve it with sugar in 
the projMjrtion of 7 oz. to each 4 fl.oz. of 
liquid. 

2.— -Nine lb. leaf sugar, 4 Ib. orange 
flower water. Boil tlU the sugai; is dis- 
solved and the syrup is clear. While hot, 
strain through flannel, add to the cool 
synip 2 drams of tartaric acid, previously 
dissolved in 8 oz. of the strongest orange 
flower water ; lastly add 4 oz. of the best 
Rhine wine. 
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3. — Florida orange wine, 1 pt. ; watw, 
1 pt. ; granulated sugar, 6 lb. Dissolve 
by agitation or percolation and add liquid 
phosphate, 1 oz. 

Celery. — Tincture celery seed, 2 oz. ; 
juice of lemons. No. 2 ; pineapple juice, 
16 oz. ; syrup, enough to make 1 gal. A 
“gamey” flavor is obtained by bruising 
the fresh lemon peels in the syrup, after- 
ward straining them out. 

Cherry. — 1. — Take sour cherries, a con- 
venient quantity, bruise them In a porce- 
lain, stone or wood mortar, to break the 
stones or pits of the fruit ; express the 
juice, set it aside for three days to un- 
dergo fermentation, and proceed accord- 
ing to the directions given for strawberry 
syrup. 

2. — Crush the cherries, pits and all, in 
a stone or wooden mortar. Express the 
juice, add about a pound of sugar for 
each pint of it, heat to the boiling point 
and strain. While the syrup is still hot, 
pour it into bottles which have been 
boiled and are of about the same temper- 
ature as the syrup and cork or plug the 
bottle’s mouth with antiseptic cotton. 
When wanted for use, dilute with plain 
syrup and add about an ounce of a satu- 
rated solution of citric acid to each gal- 
lon of the diluted syrup. 

3. — It is best to use as far as possible 
the black varieties, which are of fine 
flavor and good color. Stone the cher- 
ries, pound about one-tenth of the stones 
to a paste, mash and mix well together, 
let stand for a short time, stirring it oc- 
casionally, and strain. 

4. — Essence of cherries, 4 oz. ; citric 
acid, 3H oz. ; cane sugar, 6 lb. ; distilled 
water, 10 pt. ; liquid cochineal, sufficient. 
Dissolve the sugar in the water, and, 
when cold, add the other ingredients. 

5 . — Stem and wash 1 qt. of cherries. 
Stone the cherries and pass through the 
chopper and add syrup to make 2 qt. 
Cleanliness should be observed in all the 
processes. Utensils and machine should 
be washed before the next fruit is pre- 
pared, and when the work is finished all 
utensils and machines should be carefully 
washed and dried. 

6. — Cherry Phosphate SyrUp. — Cheriy 
juice, 3 pt. ; sugar, 6 lb. ; water, 1 pt ; 
acid phosphate, 4 oz. Bring to boil and 
when cool add acid phosphate. 

7 . — Wild Cherry Syrup. — a. — Ground 
wild cherry, 2 lb.; water, 1 gal. Infuse 
for 24 hours, express and add sugar, 9 lb. 

b,—Wild cherry bark (in coarse pow- 
der), 5 oz. Moisten the bark with water 
and let it stand for 24 hours in a close 
vessel. Then pack it firmly in a percb* 
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lator and pour water upon it until 1 pt. 
of water is obtained. To this add sugar, 
28 oz. 

8. — Wild Cherry Phosphate Syrup. — 
Syrup of wild cherry, U. S. P., 10 fl.oz. ; 
cherry juice, (German, black, 8 fl.oz. ; glu- 
cose syrup, 12 fl.oz. ; diluted phosphoric 
acid, 2 fl.oz. ; oil bitter almond, 4 drops. 
Mix. 

Chocolate, — 1. — Best chocolate, 8 oz. ; 
water, 2 pt. ; white sugar, 4 lb. Mix the 
chocolate In water and stir thoroughly 
over a slow fire. Strain and add the 
sugar. 

2. — Bark of roasted cacao bean, 2 oz. 
Reduce to a moderately fine powder, mi.x 
with simple syrup, 2 oz. Pack in a per- 
colator and exhaust with the following 
menstruum at a boiling temperature ; 
Sugar, 12 oz. ; water, S oz., so as to ob- 
tain 1 pt. of syrup. To the percolate 
add, when cold, extract of vanilla, 2 fl.dr. 

3. — Cocoa, soluble, 2 oz. ; w^ater, 32 
fl.oz. ; sugar, 52 oz. ; vanilla extract, 
about 4 fl.dr. Triturate the cocoa in a 
mortar with a portion of the water to a 
smooth paste, add the remainder of the 
water, then the sugar,' heat the whole in a 
suitable vessel with constant stirring, 
until it nearly reaches the boiling point, 
then strain through a fine sieve, and when 
cold add the vanilla extract. 

4. — Chocolate, pow'der, 4 oz. ; sugar, .52 
oz. ; vanilla extract, about (5 fl.dr, ; w^ater. 
boiling, ?4 fl.oz. Mix the chocolate and 
sugar, trliurate the mixed powders with 
the boiling water added slow ly and strain. 
When cool, add the vanilla extract. 

5. — Blank’s chocolate, 8 oz. ; powdered 
borax, % oz. ; powdered boric acid, % 
oz. ; starch, 1 oz. ; water, 64 fl.oz. ; sugar, 
6 lb. ; vanilla extract, about 1 fl.oz. Grate 
the chocolate, triturate with the borax, 
lx»ric acid and starch, add slowly, with 
stirring, the water, bring to a boil, strain, 
allow to cool and add the extract. In 
view of the popular outcry against the 
use of boric acid, this formula is open to 
objection. 

6. — Chocolate, 4 oz. ; granulated sugar, 
24 oz. ; water, 48 fl.oz. Put the choco- 
late in. an enameled pot and add about 8 
avoirdupois ounces of sugar, stirring well 
with a porcelain pestle until all the lumps 
in the chocolate are reduced to powder 
apd are well mixed with the sugar. Add 
the remainder of the sugar, mixing well. 
Heat the water to boiling, pour it on the 
mixture of chocolate and sugar, stir iVell 
with a wooden ladle and boll the whole 
for a few mlmites; 

7 . — Cocoa, 8 oz: ; hot Water, 2 pt. ; gela- 
tine, Cooper’s, % -sheet sugary l: Ib. Boil 
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together for a few minutes and then 
strain. 

8. — Cocoa, light, soluble, 4 oz. ; granu- 
lated sugar, 2 lb. ; boiling hot water, 1 
Qt. ; extract vanilla, 1 oz. Dissolve the 
cocoa in hot water by stirring, tXen add 
the sugar and dissolve. Strain and when 
cold add the vanilla extract. 

9. — Blank’s chocolate, plain, 4 oz. ; 
boiling water, 4 oz. ; water, 28 oz. ; sugar, 
50 oz. ; extract of vanilla, % oz. Cut the 
chocolate into small pieces, then add the 
boiling water and stir bri.skly until the 
mixture forms into a thick paste and as- 
sumes a smooth and uniform appearance. 
Then slowly add the remainder of the 
water, stirring at the same time, and set 
aside until cold. Then remove carefully 
by skimming the layer of .solid fat which 
consists of almost pure cacao butter ; add 
the sugar, dissolve it by the aid of a 
gentle heat and allow the whole to come 
to a boil. Then strain and add the ex- 
tract of vanilla. 

10. — Confectioners’ chocolate, % lb. ; 
hot water, 2 qt. ; condensed milk, 1 can ; 
granulated sugar, 5 lb. : extract of va- 
nilla, 1 oz. ; gum foam, 1 oz. ; whites of 2 
eggs. Cut the chocolate fine, place In an 
evaporating dish and rub with the water 
(which must be boiling hot), gradually 
added, until a smooth paste is obtained ; 
then .stir in the milk and sugar, and when 
the latter is dissolved set aside to cool. 
When cold, skim off any particles of 
grease, etc., which may have arisen to the 
top, add the white of egg previously well 
beaten, the extract of vanilla and the gum 
foam. Strain through muslin and it is 
ready for use. 

11. — Fruit Chocolate. — Strawberry 
syrup, 10 fl.oz. ; vanilla syrup, 10 fl. oz. ; 
raspberry syrup, 8 fl.oz. ; chocolate syrup, 
4 fl.oz. In serving draw 2 fluid ounces 
of this syrup Into a 12-ounce glass, add 
1 or 2 fluid ounces of cream, nearly fill 
the glass with the coarse stream of carbo- 
nated water and then top off with the 
fine stream. 

Cinchona Syrup, — 1. — Tincture cin- 
chona, detannated (N.F.), 3 fl. 02 . ; tinc- 
ture vanilla, 1 fl.oz. ; essence orange, 2 
fl.dr. ; alcohol, 3 fl.oz. ; water, 6 fl.oz. ; 
syrup, 6 fl.oz. ; red coloring, enough ; 
syrup lemon, enough to make 32 fl.oz. 
Mix the first five ingredients, filter 
through a small amount of purified talc 
and color red. to suit. Seiwe “ solid.” 

2. — Tincture of detannated cinchona, 6 
oz. ; extract of vanilla, 2 oz. ; alcohol, 6 
oz. ; rock candy syrup, 8 oz, ; apirits of 
curacoa, Z water, endugh ;o 

make 1 qt. Mix atid filter through car- 
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bonate of magnesia and then color a deep 
red with carmine solution. Then add J 
quart of lemon syrup and shake. Pour 
T ounce of clnisaya syrup into a mineral 
glass and draw crbonated water in an* 
other gla.ss. Mix thoroughly by pouring 
from one glass to the other and serve. 

Cinnainoii . — Oil of cinnamon, 30 m. ; 
carbonate of magnesia, (>0 gr. ; water, 2 
pt. ; granulated sugar, 5G oz. Rub the oil 
first with the carbonate of magnesia, then 
with the water gradually added, and filter 
through paper. In the filtrate dissolve 
the sugar without heat. 

Coca. — 1. — Wine coca, 1 pt. ; cane 
sugar or rock candy syrup, 7 pt. This 
has a pleasant, very slightly bitterish 
taste. 

2. — Pepsin . — Crystal pepsin, 20 gr. : 
elixir of coca, 2 oz, ; syrupy phosphoric 
.ncid, dr. ; chocolate syrup, 14 oz. Mix. 
Trim with grated cocoanut. 

3. — Vanilla . — Wine of cocoa, 1 pt. ; 
strong extract of vanilla, 2 oz. ; cane 
sugar or rock candy syrui), 7 t)t. 

Coca-Kola. — T. — Fid. e>a. kola, 4 dr. ; 
wine of coca, 2 oz. : syrup, enough to 
make 32 oz. Serve 1 ounce "‘solid” in an 
So\ince glass of carbonated wafer. 

2. — Fid. ext. kola, 1 oz. ; elixir coca, 
2 oz. ; or wine of coca, 4 oz. ; extract va- 
nilla, 2 dr. ; essence rose, 2 dr. ; essence 
cinnamon, 2 dr. ; syrnp, enough to make 
32 oz. Serve as above. 

3. — Wine coca, 4 oz. ; wine kola, 8 oz. ; 
raspberry juice, 4 oz. ; blackberry brandy, 
1 oz. ; lime juice, 1 oz. ; syrup, 8 oz. 
Serve as above. 

4. — Fluid extract coca, 1 fl.dr. ; fluid 
extract kola, 1 fl.oz. ; simple elixir, 8 
fl.oz. ; syrup, sufflcieni to make 16 fl.oz. 
Mix the fluid extract with the elixir, filter 
through paper and add to the simple 
syrup. 

5. — Mint. — Wine koka, 6 oz. ; wine cola, 
6 oz. ; orange syrup, 2 pt. ; raspberry 
syrup, 1 pt. M. : Serve 2 oz. to glass, 
adding dash of essence peppermint, solid. 

6. — Wine. — Kola wine is made by ex- 
tracting 1 oz. of fresh kola nut with 1C 
oz. of sherry wine. Coca wine is made 
by extracting 1 oz. of coca leaves with 10 
oz. of sherry wine. 

Coffee . — 1. — Coffee syrup, 2 pt. ; cream, 
1 pt. 

2. — Coffee, roasted, % lb.; boiling 
water, 1 gal. Enough is filtered to make 
% gal. of the Infusion to which add 
granulated sugar, 7 lb. 

3, — Ground Java coffee, 2 oz. ; simple 
syrup, 2 fi.o2. Mix and pack in a perco- 
lator and add, boiling hot, a mixture of 
loaf sugar, 12 av.oz. ; distilled watier, 8 
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fl.oz. To percolate 1 pt. of syrup. 

4. — Take of ground, roasted coffee, 4 
oz. ; boiling water, 2 pt. ; sugar (com.), 
4 lb. Infuse the coffee in the water until 
cold, strain, add the sugar and make a 
syrup. 

5. — Take 1 lb. of fresh roasted Java or 
Mocha coflee and percolate according to 
the directions of the Pharmacopoeia with 
the following mixture : Alcohol, 8 oz. ; 
glycerine, 4 oz. ; water, 4 oz., and con- 
tinue the percolation with diluted alcohol 
until 11 ounces have passed. Set this 
aside and continue the percolation until 
the coffee is exhausted. Evaporate to 2 
ounces and mix with the 14 ounces re- 
served. This makes a fluid exti’act of 
which 1 ounce is sufficient for 1 pint of 
syrup. 

0. — Java coffee, 1 oz. ; Mocha coffee, 1 
oz. ; Rio coffee, 4 oz. ; glycerine, 1 fl.oz. ; 
simple syrup, extra heavy, 4^ pt. ; hot, 
water, a sufficient quantity. Roast the 
coffee, reduce at once to fine powder, 
moisten with about 7 ounces of hot water 
with which the glycerine lias been mixed. 
T..ct stand for Wz hours in a very warm 
place and then percolate until 24 fluid 
ounces of liquid are obtained. Add to 
this the syrup. 

Crab Apple Tonic. — Sweet cider, 1 
gal. ; sugar, 7 lb. ; extract malt, 4 fl.oz. : 
solution, citric acid, 1^/^. fl.oz. Evaporate 
the cider to 4 pints. In this dissolve the 
sugar, strain and add the remaining in- 
grodionts. Serve either “solid” or with 
foam This syrup is said to yield a drink 
quite similar to some proprietary syrups, 
such as champagne mist and kylo. 

Cream. — 1. — Fresh cream, % pt. ; fresh 
milk, Vz pt. ; powdered sugar, 1 lb. Mix 
by shaking and keep in a cool place. The 
addition of a few grains of bicarbonate of 
soda will for some time retard souring. 

2. — Oil of sweet almonds, 2 oz. ; pow- 
dered gum arable, 2 oz. ; water, 4 oz. 
Make an emulsion and add simple syrup 
enough to complete 2 pt. 

3. — One pt. condensed milk, 1 pt. 
water, m lb. sugar. Heat to boiling and 
strain. This will keep for over a week 
in a cool place. 

4. — Imitation. — Make an emulsion with 
3 oz, fresh oil of sweet almonds, 2 oz. 
powdered gum arable and 2 oz. water : 
then dissolve 1 lb. white sugar by gentle 
heat, strain, and when cool add the whites 
of 2 eggs. It should be put up in small 
bottles, well corked, in a cool place. This 
is not only an excellent imitation and 
substitute for cream syrup, but will keep 
for a considerable time. 

Currant, — 1. — Refined sugar, 5 kilos : 
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conserve of currants, 2.6 liters. Put the 
sugar in a pan, add the conserve and heat 
rapidly. Remove the syrup from the fire 
as soon as it boils. Skim and pass 
through woolen cloth. 

2. — Six pt. simple syrup, 2 pt. water, 

2. oz. tartaric acid, 3 dr. fruit essence. 
Mix, color with red carmine for red cur- 
rants and with burnt sugar for black. 

3. — One pt. red currant juice, 1 gal. 
simple syrup. 

4. — Proceed as for strawberry syrup. 

5. — Framboise Current Syrup. — Rasp- 
berry syrup, 1 pt. ; currant syrup, 4 pt. 

6. — French Currant Syrup. — French 
currant juice, 1 bottle ; citric acid, 2 dr. ; 
caramel, 1 dr. ; tincture of cochineal, 3 
dr. ; syrup, enough to make 2 gal. M. 

Fancy Syrup. — Vanilla syrup, 2 pt. ; 
pineapple syrup, 8 oz. ; raspberry syrup, 
8 oz. 

Foam, — 1. — ^If it is thought desirable 
to give an extra foam or “head” this for- 
mula will do : Take soap bark in coarse 
powder, 2 oz. ; animal charcoal, 1 oz. 
Macerate 2 days in alcohol, 2 oz. ; glyc- 
erine, 2 oz. ; distilled water, 4 oz. Per- 
colate to obtain 8 oz. of finished product. 
Quantity to be used, 2 drams to the gal- 
lon of concentrated ginger ale. 

2. — To each gallon of syrup add from 
2 to 4 oz. of gum arable dissolved in its 
own weight of water, 

3. — Qulllaya bark, 4 oz. ; alcohol, 4 oz. ; 
glycerine, 4 oz. ; water, 8 oz. Exhaust by 
percolation so as to make one pint of 
tincture. From 2 to 5 drams of this tinc- 
ture to every gallon of syrup will be 
found sufficient to give every glass of soda 
drawn that creamy appearance so uni- 
versally liked. At the same time it has 
the advantage of being cheap, is used in 
such minute quantities that it cannot be 
discovered by taste, is always ready for 
use and will never spoil. 

4. — ^Irish Moss. — Take of Irish moss 
1 oz. and water enough to make 1 pt. 
Wash the Irish moss in water, to free 
from impurities ; add 1 pt. of water and 
boil for 5 minutes, or heat in a water 
bath for 15 minutes, or macerate in cold 
water for 24 hours, with occasional stir- 
ring; filter through purified cotton, on a 
muslin strainer, in a hot water funnel. 
This mucilage, it Is claimed, has no more 
taste than mucilage of gum arable and Is 
said to keep better. It can be used with 
soda syrup in the proportion of from 2 to 
4 oz. to 1 gal. of the syrup. 

FruU Juices, Preservation of . — ^Express 
the juice of any fruit; filter and pour into 
champagne bottles; fill them up to the 
bend of the necks ; cork tightly and fasten 
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the corks down with cord or wire ; then 
put the bottles into a kettle ; set them on 
a double sheet of coarse paper, placed on 
the bottom of the kettle, and pack the 
bottles loosely in with hay or cloths ; then 
fill the kettle up to the necks of the bot- 
tles with cold water ; place over a mod- 
erate fire and let boil for 20 minutes, 
then remove the kettle from the fire, al- 
lowing the bottles to remain in the kettle 
until the water becomes cold ; then seal 
the corks and pack the bottles sideways 
in a cool, dry cellar. Prepared in this 
way, they will keep in a perfect state for 
a very long time. Fruit pulps are pre- 
served in precisely the same way, except 
that they have about an ounce of finely 
powdered sugar added for each bottle of 
pulp so put up. 

De Brevans, in “ Manufacture of Li- 
quors and Preserves,” gives the following 
formulas : 

Huckleberries, Barberries, Cherries and 
Grapes. — Crush the fruit and pass the 
pulp through a horsehair sieve ; crush the 
marc and unite and carry to the cellar. 
After 24 hours of fermentation filter and 
preserve. The juice of cherries is better 
when a mixture of black and red cherries 
is used. 

Orange and Lemon Juice. — Remove 
skin and seeds, crush the pulp and press 
and mix with rye straw washed and cut 
fine to assist the separation of the juice. 
Clarify by repose, filter and preserve. 

Quince, Pear and Apple Juice.-— Peel 
and rasp the fruit, taking care not to 
touch the seeds. Press the pulp, mixed 
with rye straw, washed and cut fine. 
Clarify by repose, filter and preserve. 
The quinces should be fully ripe. 

Raspberry Juice. — Crush the fruit and 
press the marc. The liquid is allowed to 
repose for 1 or 2 days, after which it is 
filtered. One-fifth of the weight of red 
cherries is sometimes added to the rasp- 
berries. Another process reported to have 
given excellent results is this one : The 
clarified juice is heated to boiling in a 
copper vessel and then poured into a dish. 
Meanwhile the bottles are provided with 
stoppers and are then gradually filled, a 
space of about 2 centimeters in the neck 
being left empty; some alcohol is then 
poured upon the hot liquid and the bottle 
is quickly stoppered, the cork being fur- 
ther secured as the liquid cools. The al- 
cohol which evaporates into the empty 
space is sufficient for the preservation of 
the juice. The juice of fresh herbs may 
be preserved in the same manner. This 
process seems to be an entirely unobj^ 
tionable one. It is generally believed that 
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many of the fruit Juices as found in the 
market are usually preserved by means 
of antiseptics and anti-fernients, such as 
salicylic acid, boric acid, boroglycerlde, 
sodium sulphite, peroxide of hydrogen, 
formaldehyde, etc. 

Fruit Punch. — Strawberry syrup, 10 
oz. ; orange syrup, 10 oz. ; pineapple 
syrup, 10 oz. ; lemon juice, 2 oz. Mix. 
Use 2 ounces of this syrup to a large 
glass one-third full of shaved ice, then fill 
with carbonated water and add a slice of 
pineapple and some strawberries. 

Ginger. — 1. — Soluble essence of ginger 
(N.F.), 3 oz. ; tincture of ginger, 1 oz. ; 
syrup, 6 pt. ; water, 2 pt. 

2. — Take of tincture of ginger, 2 oz. ; 
white sugar, 7 lb. (com.) ; water, Vz gal. 
Heat the sugar and water until the sugar 
is dissolved, raise to the boiling point, 
then gradually add the tincture of ginger, 
stirring briskly after each addition. 

3. — Six pt. simple syrup, 2 pt. water, 

1 oz. tartaric acid, 2 oz. ginger. Burnt 
sugar to color. 

4. — Four oz. extract of Jamaica ginger, 

1 gal. syrup. Shake well. A few drops 
of tincture curcuma to color. 

3. — Nine lb. loaf sugar, 5 lb. water, 12 
oz. essence ginger, 4 oz. Rhine wine. Boil 
sugar and water until dissolved and clear. 
When cool add ginger and wine. Mix 
well and let settle. 

0. — Tincture of ginger, 2 fl.oz. ; simple 
syrup, 4 pt. 

7. — Soluble extract of ginger, 2 oz. ; 
tincture of capsicum, 4 dr, ; simple syrup, 

1 gal. Mix. For a good many people 
ginger is scarcely warm enough without 
the addition of Cayenne pepper. 

8. — Syrup of ginger, 2 pt. ; syrup of 
lemon, 1 pt. ; tincture of capsicum, 1 dr. 

Grape. — 1. — Brandy, % pt. ; tincture of 
lemon, 1 oz. ; simple syrup, 1 gal, ; tinc» 
ture red saunders, 1 qt. 

2, — Brandy, % pt. ; spirits of lemon, 
U oz . ; tincture of red saunders, 2 oz. ; 
simple syrup, 1 gal. 

3. — grape syrup, not an artificial 
syrup, or one for fountain use, but a 
syrup from the fruit, for domestic or 
table use, etc. Take 20 lb. ripe freshly 
picked and selected tame grapes, put them 
into a stone Jar and pour over them 6 qt. 
of boiling soft water. When sufficiently 
cool to allow it, well squeeze them 
thoroughly with the hand, after which 
allow thehi to stand 3 days on the furnace 
with a cloth thrown over the jar, then 
squeeze out the Juice and add 10 lb. of 
crushed sugar ; let it remain a week 
longer in the jar ; then take off the scum, 
strain and bottle, leaving a vent until 
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done fermenting, when strain again and 
bottle tight and lay the bottles on the 
side in a cool place. 

4. — Brandy, ^ pt. ; extract of lenioii, 
% oz. ; tincture of cudbear, 1 oz. ; simple 
syrup, 1 gal. 

5. — Bottle grape juice, 1 qt. ; sugar, 1 
lb. ; simple syrup, 2 qt . ; sol. citric acid, 
1 oz. Dissolve the sugar in the grape 
juice and add the acid and syrup. 

6. — Grape juice, 2 pt. ; acid solution, 1 
oz. ; gum foam, 1 oz. ; simple syrup, q. s. 
1 gal. Mix thoroughly. To serve a grape 
phosphate use 1 oz. of the syrup to an 
S-oz. mineral glass. 

Grenadine. — Extract grenadine, 2 oz. ; 
liquid foam, 1 oz. ; red fruit coloring, 1 
dr. ; syrup, 1 gal. Mix, then add fruit 
acid, 2 oz. 

Hock and Claret. — Hock or claret wine, 

1 pt. ; simple syrup, 2 pt. 

Imperial. — Equal parts of raspberry 
and orange syrups. 

Iron, Malt and Phosphate. — Solution 
of phosphate of iron (1 to 8), 2 ll.dr. ; 
extract of malt, 1 fl.oz. ; solution of acid 
phosphate, 1 fl.oz. ; solution of albumen, 

2 fl.oz. ; solution of caramel, 2 fl.dr. ; ex- 
tract of vanilla, 1 fl.dr. ; extract of bitter 
almonds, % fl.dr. ; syrup, sufficient to 
make 20 fl.oz. Mix well, 

Java Tonic. — Compound tincture of 
cinchona, 6 fl.dr. ; coffee syrup, 8 fl.oz. ; 
vanilla syrup, 4 fl.oz. ; glucose syrup, 8 
fl.oz. ; syi'up, enough to make 32 fl.oz. 
Serve “solid” in 8-ounce glasses, like the 
phosphates. 

Kola. — 1. — Fluid extract of kola (from 
fresh nuts), 2 fl.dr. ; claret wine, 12 fl.oz. ; 
raspberry juice, 1% fl.oz. ; solution of 
acid phosphate, 4 fl.oz. ; solution of citric 
acid, 2 fl.oz, ; soda syrup, to make H gal. ; 
solution of carmine, to color deep red. 
Serve “solid” in 8-ounce glasses, using 
about 1 ounce of this syrup and filling 
the glass with the coarse stream of carbo- 
nated water. 

2. — Kola cordial, % oz. ; callsaya cor- 
dial, 1 oz. ; catawba wine, 1 oz. ; frothing 
mixture, % oz. ; blackberry syrup, 14 oz* 
Mix. Trim with fresh berry. 

3. — Champagne. — a. —Grape jelly, 1 
lb. ; tartaric add, 1 dr. Dissovle both in 
a little hot water and add fluid extract of 
kola, 5 dr.; extract of vanilla, 3 dr.; 
acetic ether, 5 drops; pelargonic ether, 5 
drops ; rock candy syrup, 1 gal. Serve 
without foam. 

b. — stock champagne syrup, 7 pt. ; kola 
wine, 1 pt. ; fruit acid, 3 oz. sarsaparilla 
color, % oz. ; Tufts* extract vanilla, 
1% oz. 

4.,-Cherry-Kola. — ^SerVe sanle as Cold 


( 187 ) 




Beverages — N on- Alcoholic 


(Syrups) 


conserve of currants, 2.6 liters. Put the 
sugar in a pan, add the conserve and heat 
rapidly. Remove the syrup from the fire 
as soon as it boils. Skim and pass 
through woolen cloth. 

2. — Six pt. simple syrup, 2 pt. water, 

2. Qz. tartaric acid, 3 dr. fruit essence. 
Mix, color with red carmine for red cur- 
rants and with burnt sugar for black. 

3. — One pt. red currant Juice, 1 gal. 
simple syrup. 

4. — Proceed as for strawberry syrup. 

5. — Framboise Current Syrup. — Rasp- 
berry syrup, 1 pt. ; currant syrup, 4 pt. 

6. — French Currant Syrup. — French 
currant juice, 1 bottle ; citric acid, 2 dr. ; 
caramel, 1 dr. ; tincture of cochineal, 3 
dr. ; syrup, enough to make 2 gal. M. 

Fancy Syrup . — Vanilla syrup, 2 pt. ; 
pineapple syrup, 8 oz. ; raspberry syrup, 
8 oz. 

Foam, — 1. — If it is thought desirable 
to give an extra foam or “head’* this for- 
mula will do : Take soap bark in coarse 
powder, 2 oz. ; animal charcoal, 1 oz. 
Macerate 2 days in alcohol, 2 oz. ; glyc- 
erine, 2 oz. ; distilled water, 4 oz. Per- 
colate to obtain 8 oz. of finished product. 
Quantity to be used, 2 drams to the gal- 
lon of concentrated ginger ale. 

2. — To each gallon of syrup add from 
2 to 4 oz. of gum arable dissolved in its 
own weight of water. 

3. — Quillaya bark, 4 oz. ; alcohol, 4 oz. ; 
glycerine, 4 oz. ; water, 8 oz. Exhaust by 
percolation so as to make one pint of 
tincture. From 2 to 5 drams of this tinc- 
ture to every gallon of syrup will be 
found sufficient to give every glass of soda 
drawn that creamy appearance so uni- 
versally liked. At the same time it has 
the advantage of being cheap, is used in 
such minute quantities that it cannot be 
discovered by taste, is always ready for 
use and will never spoil. 

4. — Irish Moss. — Take of Irish moss 
1 oz. and water enough to make 1 pt. 
Wash the Irish moss in water, to free 
from impurities ; add 1 pt. of water and 
boil for 5 minutes, or heat in a water 
bath for 15 minutes, or macerate In cold 
water for 24 hours, with occasional stir- 
ring ; filter through purified cotton, on a 
muslin strainer, in a hot water funnel. 
This mucilage, it is claimed, has no more 
taste than mucilage of gum arable and is 
said to keep better. It can be used with 
soda syrup in the proportion of from 2 to 
4 oz. to 1 gal. of the syrup. 

Fruit Juices, Preservation of . — ^Express 
the juice of any fruit ; filter and pour into 
champagne !M>ttles ; fill them up to the 
bend of the necks ; cork tightly and fasten 
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the corks down with cord or wire ; then 
put the bottles into a kettle ; set them on 
a double sheet of coarse paper, placed on 
the bottom of the kettle, and pack the 
bottles loosely in with hay or cloths ; then 
fill the kettle up to the necks of the bot- 
tles with cold water ; place over a mod- 
erate fire and let boil for 20 minutes, 
then remove the kettle from the fire, al- 
lowing the bottles to remain in the kettle 
until the water becomes cold ; then seal 
the corks and pack the bottles sideways 
in a cool, dry cellar. Prepared in this 
way, they will keep in a perfect state for 
a very long time. Fruit pulps are pre- 
served in precisely the same way, except 
that they have about an ounce of finely 
powdered sugar added for each bottle of 
pulp so put up. 

De Brevans, in “ Manufacture of Li- 
quors and Preserves,” gives the following 
formulas : 

Huckleberries, Barberries, Cherries and 
Grapes. — Crush the fruit and pass the 
pulp through a horsehair sieve ; crush the 
marc and unite and carry to the cellar. 
After 24 hours of fermentation filter and 
preserve. The juice of cherries is better 
when a mixture of black and red cherries 
is used. 

Orange and Lemon Juice. — Remove 
skin and seeds, crush the pulp and press 
and mix with rye straw washed and cut 
fine to assist the separation of the juice. 
Clarify by repose, filter and preserve. 

Quince, Pear and Apple Juice.— Peel 
and rasp the fruit, taking care not to 
touch the seeds. Press the pulp, mixed 
with rye straw, washed and cut fine. 
Clarify by repose, filter and preserve. 
The quinces should be fully ripe. 

Raspberry Juice. — Crush the fruit and 
press the marc. The liquid is allowed to 
repose for 1 or 2 days, after which it is 
filtered. One-fifth of the weight of red 
cherries is sometimes added to the rasp- 
berries. Another process reported to have 
given excellent results is this one : The 
clarified juice is heated to boiling in a 
copper vessel and then poured into a dish. 
Meanwhile the bottles are provided with 
stoppers and are then gradually filled, a 
space of about 2 centimeters in the neck 
being left empty ; some alcohol is then 
poured upon the hot liquid and the bottle 
is quickly stoppered, the cork being fur- 
ther secured as the liquid cools. The al- 
cohol which evaporates into the empty 
space is sufficient for the preservation of 
the jqice. The juice of fresh herbs may 
be preserved in the same manner. Thte 
process seems to be an entireb^. pnob je^ 
tionable one. It is generally bhh^ed 
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many of the fruit juices as found in the 
market arc usually preserved by means 
of antiseptics and anti-ferments, such as 
salicylic acid, boric acid, boroglyceride, 
sodium sulphite, peroxide of hydrogen, 
formaldehyde, etc. 

Fruit Punch. — Strawberry syrup, 10 
oz. ,* orange syrup, 10 oz. ; pineapple 
syrup, 10 oz. ; lemon juice, 2 oz. Mix. 
Use 2 ounces of this syrup to a large 
glass one-third full of shaved ice, then fill 
with carbonated water and add a slice of 
pineapple and some strawberries. 

Ginger. — 1. — Soluble essence of ginger 
(N.F.), 3 oz. ; tincture of ginger, 1 oz. ; 
syrup, 6 pt. ; water, 2 pt. 

2. — Take of tincture of ginger, 2 oz. ; 
white sugar, 7 lb. (com.) ; water, Vz gal. 
Heat the .sugar and water until the sugar 
is dissolved, raise to the boiling point, 
then gradually add the tincture of ginger, 
stirring briskly after each addition. 

3. — Six pt. simple syrup, 2 pt. water, 

1 oz. tartaric acid, 2 oz. ginger. Burnt 
sugar to color. 

4. — Four oz. extract of Jamaica ginger, 
1 gal. syrup. Shake well. A few drops 
of tincture curcuma to color. 

5. — Nino lb. loaf sugar, 5 lb. water, 12 
oz. essence ginger, 4 oz. Rhine wine. Boil 
sugar and water until dissolved and clear. 
When cofjl add ginger and wine. Mix 
well and let settle. 

6. — Tincture of ginger, 2 fl.oz. ; simple 
syrup, 4 pt. 

7. — Soluble extract of ginger, 2 oz. ; 
tincture of capsicum, 4 dr. ; simple syrup, 

1 gal. Mix. For a good many people 
ginger is scarcely warm enough without 
the addition of Cayenne pepper. 

8. — Syrup of ginger, 2 pt, ; syrup of 
lemon, 1 pt. ; tincture of capsicum, 1 dr. 

Grape, — 1. — Brandy, % pt. ; tincture of 
lemon, 1 oz. ; simple syrup, 1 gal. ; tinc- 
ture red saunders, 1 qt. 

2. — Brandy, % pt, ; spirits of lemon, 
Va 02 . ; tincture of red saunders, 2 oz. ; 
simple syrup, 1 gal. 

3. — grape syrup, not an artificial 
syrup, or one for fountain use, but a 
syrup from the fruit, for domestic or 
table use, etc. Take 20 lb. ripe freshly 
picked and selected tame grapes, put them 
into a stone jar and pour over them 6 qt. 
of boiling soft water. When sufficiently 
cool to allow it, well squeeze them 
thproughly with the hand, after which 
allow them to stand 3 days on the furnace 
with a cloth thrown over the jar, then 
squeeze out the juice and add 10 lb. of 
crushetd sugar; let it remain a week 
longer In the jar ; then take offi the scum, 
strain and bottle, leaving a vent until 
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done fermenting, when strain again and 
bottle tight and lay the bottles on the 
side in a cool place. 

4. — Brandy, % pt. ; extract of lemon, 
oz. ; tincture of cudbear, 1 oz. ; simple 

syrup, 1 gal. 

5. — Bottle grape juice, 1 qt. ; sugar, 1 
lb. ; simple syrup, 2 qt. ; sol. citric acid, 
1 oz. Dissolve the sugar in the grape 
juice and add the acid and syrup. 

6. — Grape juice, 2 pt. ; acid solution, 1 
oz. ; gum foam, 1 oz. ,* simple syrup, q. s. 
1 gal. Mix thoroughly. To serve a grape 
phosphate use 1 oz. of the syrup to an 
8-oz. mineral glass. 

Grenadine. — Extract grenadine, 2 oz. ; 
liquid foam, 1 oz. ; red fruit coloring, 1 
dr. ; syrup, 1 gal. Mix, then add fruit 
acid, 2 oz. 

Hock and Claret. — Hock or claret wine, 

1 pt. ; simple syrup, 2 pt. 

Imperial. — Equal parts of raspberry 
and orange syrups. 

Iron, Malt and Phosphate. — Solution 
of phosphate of iron (1 to 8), 2 fl.dr. ; 
extract of malt, 1 fi.oz. ; solution of acid 
phosphate, 1 fl.oz. ; solution of albumen, 

2 fl.oz. ; solution of caramel, 2 fl.dr. ; ex- 
tract of vanilla, 1 fl.dr. ; extract of bitter 
almonds, % fl.dr. ; syrup, sufficient to 
make 20 fl.oz. Mix well. 

Java Tonic. — Compound tincture of 
cinchona, 6 fl.dr. ; cofTeo syrup, 8 fl.oz. ; 
vanilla syrup, 4 fl.oz. ; glucose syrup, 8 
fl.oz. ; syrup, enougli to make 32 fl.oz. 
Serve “solid” in 8-ounce glasses, like the 
phosphates. 

Kola. — 1. — Fluid extract of kola (from 
fresh nuts), 2 fl.dr . ; claret wine, 12 fl.oz. ; 
raspberry juice, 1% fl.oz. ; solution of 
acid phosphate, 4 fl.oz. ; solution of citric 
acid, 2 fl.oz. ; soda syrup, to make ^ gal . ; 
solution of carmine, to color deep red. 
Serve “solid” in 8-ounce glasses, using 
about 1 ounce of this syrup and filling 
the glass with the coarse stream of carbo- 
nated water. 

2. — Kola cordial, % oz. ; caltsaya cor- 
dial, 1 oz, ; catawba wine, 1 oz. ; frothing 
mixture, % oz. ; blackberry syrup, 14 oz. 
Mix. Trim with fresh berry. 

3. — Champagne. — a. — Grape jelly, 1 
lb. ; tartaric acid, 1 dr. Dissovle both In 
a little hot water and add fluid extract of 
kola, 5 dr. ; extract of vanilla, 3 dr. ; 
acetic ether, 5 drops; pelargonic ether, 5 
drops; rock candy syrup, 1 gal. Serve 
without foam. 

b. — stock champagne syrup, 7 pt. ; kola 
wine, 1 pt. ; fruit acid, 3 oz. sarsaparilla 
color, ^ oz. ; Tufts' extract vanilla, 
1% oz. 

4. — Cherry-Kola. — Serve same as Cold 
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Coca. To make 1 gal. Cherry-Kola : Kola 
wine, t> oz. ; raspberry syrup, 12 oz. ; 
citric acid (sol.), Vz oz. ; plain syrup, 
quantity sufficient to make 1 gal. 

5. — Fruit. — FI. ext. kola, 2 dr. , grape 
.luice, 10 oz. ; pineapple juice, 6 oz. ; lemon 
syrup, q. s. 2 pt. M. 

6. — Mint Phosphate. — Kola cordial, 1 
oz. ; syrupy phosphoric acid, Vi dr. ; spear- 
mint cordial, 3 dr. ; lemon syrup, 15 oz. 
Mix. Trim with sprigs of fresh mint. 

7. — Pepsin. — Crystal pepsin, 15 gr. ; 
kola cordial, 1 oz. ; syrupy phosphoric 
acid, % dr. ; red currant syrup, 15 oz. 
Mix. Trim with sliced lemon. 

Lemon. — 1. — Dissolve 6 dr. of tartaric 
acid and 1 oz. of gum arabic, in pieces, 
in 1 gal. of simple syrup ; then flavor 
with fl.dr. of best oil of lemon, or 

flavor with the saturated tincture of the 
peel in cologne spirits. 

2. — Grate off the yellow rinds of 
lemons and beat it up with a sufficient 
quantity of granulated sugar ; express the 
lemon juice ; add to each pt. of juice 1 pt. 
of water, 3^^ lb. granulated sugar, in* 
eluding that rubbed up with the rind ; 
warm until the sugar is dissolved and 
strain. Under no circumstances must the 
syrup be allowed to boil, and the less 
heat that can be used to effect the com- 
plete solution of the sugar the better will 
be the syrup. 

3. — Add to 1 gal. simple syj'up, when 
cold, 20 drops fresh oil lemon and % oz. 
citric acid, previously dissolved in 3 oz. 
water ; mix by shaking well in a bottle ; 
add 4 oz. gum solution, made by dissolv- 
ing 2 oz. of fine white gum arabic in 2 
oz. warm water. 

4. — Simple syrup, 6 pt. ; distilled water, 
2 pt. ; essence lemon, 2 oz. ; citric acid, 2 
oz., dissolved in boiling water. Mix and, 
if required, color with saffron. 

5. — Simple syrup, 1 gal. ; oil of lemon, 
25 drops ; citric acid, 10 dr. Rub the oil 
of lemon with the acid, add a small por- 
tion of syrup and mix. 

— Lemons, 8 ; alcohol, 4 oz. ; citric- 
acid solution, 50 per cent., 2 oz. ; sugar, 
150 oz. ; water, 10 pt. Peel the lemons, 
chop the peeling fine and exhaust with the 
alcohol. Press out the juice of the lem- 
ons and add it to the alcoholic extract. 
Make a syrup of the sugar and water, by 
the aid of a mild heat, let cool and add 
the citric-acid solution. Beat up the 
white of 8 eggs to a stiff foam, stir it Into 
the syrup and apply a slow heat, just 
sufficient to coagulate the albumen. Now 
strain and finally add the alcoholic ex- 
tract and lemon juice. 

Licorice Su^up , — To 45 parts water 
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add parts licorice root, cut in pieces. 
Boil for 15 minutes. Pour the liquid off 
and evaporate to 26 parts. Add 30 parts 
white sugar and 30 parts purified honey. 
Boil up once. 

Malted Milk. — Mailed ntilk, 8 oz. ; hot 
water, 8 oz. ; simple syrup, 4 pi. 

Maple. — 1. — Maple syrup, 4 lb, ; water, 
2 pt. 

2. — Maple sugar, 3% lb. ; water, 1 qt. 
Dissolve, and, if desired, add a small pro- 
portion of gum solution to produce a rich 
noth. 

3. — Maple sugar, 3^/2 lb. ; water, 1 qt, ; 
solution of citric acid, Vz oz. ; extract of 
vanilla, 1 dr. ; soda foam, Vz oz. Dissolve 
the sugar in the water by the aid of a 
gentle heat ; strain and add the solution 
of acid, extract and foam. The extract 
may be oinitled if desired. 

4. — Maple sugar, 3 lb. ; water, 30 oz. : 
solution of citric acid, 4 dr. ; vanilla ex- 
tract, 1 dr. ; soda foam, sufficient. 

5. — Maple sugar syrup, 7 pt. ; fine old 
sherry wine, 13 oz. ; soluble ess. vanilla, 
2 oz. ; lactic acid, 1 oz. Mix well together 
and filter. For dispensing, put into a 12- 
oz. tumbler 2 oz. of this syrup, add 1 
fre.sh egg and fdl up with iced’ cold rich 
milk. Shake thoroughly and dress with 
whipped cream. 

6. — Artificial. — a. — This is said to bo 
given to simple syrup or glucose by the 
addition of aqueous extract of gualac 
wood. The wood, finely rasped, is boiled 
down to the condition of an extract. 
This i.s shaken up with ether, or a mix- 
ture of alcohol and ether, to get rid of 
the resinous matters taken up in boiling. 
Some manufacturers attain the desired 
end, though not so completely, by adding 
cold water to the aqueous extract while 
still hot, which causes the resinous mat- 
ter to precipitate. After standing a little 
the clear extractive is poured off and is 
ready for use. It is said that when a 
proper mixture of cane syrup and glucose 
is lused the imitation of the maple flavor 
is so near as to puzzle an expert. 

b. — Make a solution of white sugar, 
two in one ; bring to a boil and remove 
from the fire ; then add to it strips of the 
inner bark of hickory (carya alba) or 
white heart hickory (carya tomentosa), 
^ oz. to each pint of syrup ; let stand 10 
minutes and strain. 

c. — Red corn cobs, 4 ; water, 2 pt. ; 
enough light brown sugar. Boil the cobs 
in the water until the latter is quite red, 
strain and add sufficient sugar to make a 
heavy syrup. When cold the flavor is 
very pleasant to the taste. 

Marshmallow Sufup. ^ I. — Orange 
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flower water, 4 oz. ; gum a»’ablc, 32 dr. ; 
extract vanilla, oz. ; syrup simp., 8 pt. 

2. — Rock candy syrup (Barker^s). 7 
pt. ; powdered gum acacia, 10 dr. ; or- 
ange /lower water, 4 pt. ; citric acid, 4 
di’. ; water, enough to make 1 gal. 

3. — Althea root, cut, 20 grams ; sugar, 
480 grams ; distilled water, q. s. 1,000 
gram.s. The althea, previously wa.shed 
with cold water, is macerated for 2 hours 
in 400 grams cold distilled water. In the 
strained liquid 480 grains of sugar is dis- 
solved and then sufficient water added to 
make 1,000 grams of .syrup. 

Mint. — 1. — Make syrup of m oz. pep- 
permint essence. 4 dr. vanilla extract. 1 
oz. solution citric acid, ^4 gal. syrup, 
RUflicient water and soda foam and 
enough tincture of grass to imi>art a 
green tint. Mix essence with 2 ounce.s of 
water and filter through powdered mag- 
nesium carbonate, passing enough water 
through to make 2 ounces filtrate. Add 
the remaining tngredlents. Serve solid in 
8-ounce glass. 

2. — Spirits of peppermint, 3 oz. ; .soda 
foam, 1 oz. ; simple syrui>, 1 gal. 

3. — Peppermint water (fresh), 4 pt. ; 
sugar, C) lb. ; enough vegetable green 
color. 

Nectar, — 1. — Take of vanilla syrup, 5 
pt. ; pineapple syrup, 1 i>t. ; strawberry, 
raspberry or lemon syrup, 2 pt. Mix, 

2. — Extract vanilla, 1 oz. ; extract rose, 
1 oz. ; extract lemon, 1 oz. ; extract bitter 
almonds, 1 oz. Mix and add 1 gal. simple 
.syrup ; color pink with cochineal. 

3. — Mix 3 parts vanilla syrup with 1 
part each of pineapple and lemon syrups. 

4. — Vanilla syrup, 3 parts ; pineapple 
syrup, 1 part ; cream syrup, 1 pai-l. The 
cream syrup is made by dissolving in the 
cold 3 parts of sugar in 2 of rich milk, 
fortified with some additional cream. 

Nuts. — Blanch 1 lb. of the kernels of 
hickory, or walnuts, in the usual way, 
then powder in a Wedgwood or porcelain 
mortar, a few at a time, adding a few 
drops of lemon juice to prevent the sepa- 
ration of the oil, and sufficient water, 
gradually, to make a pasty emulsion. As 
each batch of kernels is emulsified, says a 
German publication* empty the contents 
of the mortar on a linen cloth, and by 
gathering the corners and twisting, 
squeeze out all that will pass into a 
proper receptacle. The residue on the 
cloth, after squeezing, is to be returrtfed to 
the mortar, to be again treated, along 
with the next batch. Proceed In this 
manner until the kernels have all been 
exhausted. The accumulated emulsion is 
to be passed through a strainer, and the 
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colate, which should make about 2 pt., is 
to he added to and thoroughly incon>n" 
rated with 3 qt. of cream syrup. This 
formula may be varied and perhaps im- 
proved upon by the addition of vanilla 
extract or other flavoring extracts. Other 
nuts may be used, notably the pecan and 
filbert, the former making an especially 
rich emulsion. 

Nut FriLit S,ijrup . — Roasted almonds, 1 
Ib. ; whole cherries, 8 oz. Grind of chop 
quite fine, then add simple syrup, 1 qt. 
Boil for 10 minutes. When cold add sim- 
ple syrup, to make 1 gal. ; almond ex- 
tract, 3 drops ; rose extract, 3 drops. Mix 
and stir thoroughly. 

Orange. — 1. — Oil of orange, 30 drops : 
citric acid, 4 dr. ; simple .syrup, 1 gal. 
Rub the oil with the acid and mix. In- 
stead of the essential oil, a tincture of 
the fre.sh peel of Florida orange can be 
used with advantage. 

2. — Sicilian oranges, a convenient 
quantity. Express the juice ; to each pint 
of it add Vi pt. of water, filter or strain, 
and in the liquid dissolve 38 oz. of sugar. 
Flavor with some of the fresh peel 
crushed with the sugar, or still better, 
with Florida orange peel. 

3. — Take 0 select oranges, grate off the 
yellow part only into a good-sized mor- 
tar. Add Vi lb. of sugar, rub tlioroughly 
with a pestle and let stand for 2 or 3 
hours. Extract the juice from the or- 
anges and add. Stir until all the sugar is 
dissolved, adding a little water if neces- 
sary, and strain through cheese cloth into 
a gallon bottle. Add syrup to make 1 
gallon and mix thoroughly. No artificial 
coloring, fruit acid or foam is necessary. 

4. — Fresh oil of orange, % dr. ; citric 
acid, 1 oz. : water, 2 oz. ; simple syrup, 
1 gal. ; tincture of curcuma, a sufficient 
quantity. Rub the oil and acid crystals 
in a mortar until the latter have been 
reduced to a fine powder, add the water, 
and, when the acid has been dissolved, the 
syrup. A few drops of tincture of cur- 
cuma will give a good color. 

5. — Blood Orange. — Orange juice, 1 
pt ; raspberry juice, 1 oz. ; claret wine, 
V4 oz. ; fruit acid, % oz. ; foam extract, 
1 oz. ; cochineal color, % dr. ; simple 
syrup, 1 gal. The kind of fruit acid used 
in this formula consists of 2 oz. of citric 
acid dissolved in 4 oz. of water ; the cochi- 
neal color is 2 Vi oz. of cochineal In 20 oz. 
of water, macerated for several days and 
filtered. 

6. — Orange Flower Syrup. — Orange 
flower water, 1 pt. ; granulated sugar, 28 
oz. Dissolve Without heat 
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7. — Orange Peel. — Fresh orange peel, 2 
oz. ; alcohol, 2 oz. ; aqua pura, q. s. to 
percolate 9 oz. ; sugar, 14 oz. Chit the 
peel in small pieces, put in mortar and 
add the alcohol. Thoroughly bruise to a 
pulp, put in a glass percolator, add the 
aqua pura until 9 oz. have percolated. 
Put the sugar in percolator and percolate 
the menstruum through the sugar until 
dissolved. 

8. — Orange Phosphate. — Dispensers 
who use a large quantity of orange phos- 
phate will find it convenient to previously 
prepare a special syrup for the purpose. 
To 1 gal. of fruity orange syrup add 
about 6 oz. of solution of acid phosphate. 
The syrup so made is ready for use and 
dispensing with it is much more rapid 
than using a squirt bottle. 

Orgeat Syrup. — 1. — Cream syrup, 
pt. ; simple syrup, ^ pt. ; vanilla syrup. 
1 pt. ; oil bitter almonds, 5 drops. 

2 — Beat to an emulsion in a mortar 8 
oz. blanched sweet almonds and 4 oz. 
bitter ones, adding a little water ; when 
smooth add 3 pt. water ; mix and strain. 
Dissolve in this without heat 6 lb. sifted 
white sugar and 4 oz. fresh orange flower 
water. An excellent imitation of orgeat 
syrup is made by flavoring cream syrup, 
made with eggs and milk, with a few 
drops of oil of bitter almonds. 

3. — Sweet almonds, 8 oz. ; bitter alm- 
onds, 2% oz. ; sugar, 3 lb. ,* water, 26 oz. ; 
orange flower water, 4 oz. Blanch the 
almonds, rub them in a mortar to a fine 
paste with 12 oz. of the sugar and 2 oz. of 
the water. Mix the paste with the re- 
mainder of the water, strain with strong 
expression, add the remainder of the 
sugar and dissolve it with the aid of a 
gentle heat. Lastly, add the orange flower 
water and strain the syrup again. 

4. — Cream syrup, % pt. ; vanilla syrup, 

1 pt. ; simple syrup, % pt. ; oil bitter 
almonds, 5 drops. 

Pear Syrup. — Proceed with it same as 
pineapple syrups. 

Peach Syrup. — Proceed in the same 
manner as for strawberry syrup. 

Pcpso-Curacoa. — ^Blood orange syrup, 5 
pt. ; pineapple fruit syrup, 1 pt. ; pepsin 
wine, 1 pt. ; Dutch curacoa, 14 oz. ; citro- 
phosfol, 2 oz. Mix and filter. For dis- 
pensing, draw 2 oz. of this syrup to glass 
and fill up with cold soda. 

Phosphated Syrup. — Syrupy phosphoric 
acid, 50 per cent., 2 oz. ; phosphate of 
soda, 1 oz. ; simple syrup, 1 gal. Flavor 
with either lemon or vanilla. 

Pineapple Spritp.— 1. — Proceed as for 
i^spberry, but Uie hard nature of this 
fruit requires pounding with a heavy 
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billet of wood (not metal) in a tub with 
a strong bottom ; when well mashed it 
will require great pressure to extract all 
the juice from this fruit. A cider press 
will answer the purpose, and 14 lb. of 
sugar to a gallon of juice and a little pure 
acetic acid. Put it on a slow fire and 
stir until the sugar dissolves. When cold, 
bottle and tie down. 

2. — Use pineapples of good flavor, cut 
or chop them up, and set aside from 24 
to 36 hours ; press and proceed as directed 
for strawberry syrup. 

3. — Take a convenient number of the 
fruit ; pare and mash them in a marble 
or porcelain mortar, with a small quan- 
tity of sugar ; express the juice ; for each 
quart of juice take 1% pt. of water and 
6 lb. of sugar ; boil the sugar and water 
and add the juice ; remove from the fire ; 
skim and strain. 

4. — Oil of pineapple, 1 dr. ; tartaric 
acid, 1 dr. ; simple syrup, 6 pt. 

5. — Select a choice pineapple of good 
quality and ripe. One costing about 30 
cents in proper season will make a gallon 
of syrup. Wash it thoroughly ; then with 
a sharp knife remove the outer skin in a 
thin peeling. This is discarded. Now 
take a thicker slice from the outside of 
the fruit, just deep enough to include the 
eyes, and retain these in one of the 
pitcher containers. Now slice the re- 
mainder of the fruit down to the core 
and retain these slices in another pitcher. 
The slices containing the eyes and the 
core are now passed through the chopper, 
using the fine knives. A large amount of 
juice and pulp is obtained. Place in 
cheese cloth to strain, squeeze the pulp 
until it is free from juice and reject it. 
The second slicing is passed through the 
fine knives of the chopper and mixed with 
the juice already obtained. To the whole 
is then added enough rock candy syrup to 
make a gallon. 

6. — Carbonated Pineapple Champagne. 
— Plain syrup, 42®, 10 gal. ; essence of 
pineapple, 8 dr. ; tincture of lemon, 5 oz, ; 
carbonate of magnesia, 1 oz. *, liquid saf- 
fron, 2^/6 oz. ; citric-acid solution, 30 oz. ; 
caramel, 2V^ oz. Filter before adding the 
citric-acid solution and lime juice. Use 2 
oz. to each bottle. 

Pistachio for Dispensing. — To H gaL 
syrup add % oz. extract pistachio, 14 oz. 
essence bitter almond. Condensed milk 
shouTd be added for dispensing. 

Prunes.^Set aside 1 lb. of the best 
prunes, with water enough to cover them, 
for several hoturs and repeat the washing 
several times. When they &re completely 
washed add pt of distilled water and 
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gradually heat the whole on sand bath. 
When the ebullition point is reached boil 
from 20 to 30 minutes and allow to cool. 
Place in a suitable vessel; and with the 
aid of a spatula make into a pulpy mass. 
When of the proper consistency remove to 
» half-gallon salt-piouthed glass Jar and 
add 1 pt of 95 per cent, alcohol. Set 
aside for 2 weeks, shake at intervals and 
l)ress the juice out through a strong wet 
luiislin strainer and filter. Two parts of 
this extract to 4 parts of syrup will be 
sufficient for making Prune Syrup. 

Raspberries. — 1, — Simple syrup, 6 pt. ; 
water, 2 pt. ; tartaric acid, 2 oz. ; essence 
raspberry, 2 oz. Coloring sufficient. Col- 
oring for raspberry, blackberry, etc., 
syrups may be made by boiling 1 oz. 
cochineal with % teaspoonful cream of 
tartar ; filter. 

2. — Take any quantity of fully ripe 
fruit ; free them from stalks ; place them 
in a tub and crush them with a wooden 
spatula ; after they have been mashed, let 
them remain for 3 or 4 hours, and strain 
the crushed berries through a strong flan- 
nel bag or strainer into a suitable vessel. 
Dissolve Vi oz. citric acid in 3 oz. water 
and add this quantity to each gallon of 
jidce ; mix 14 lb. broken sugar to every 
gallon of juice ; put on a slow fire and 
stir until all the sugar is dissolved (not 
boil); take off the fire and when cold 
bottle and cork for future use. If too 
thick when cold, it may be brought to a 
proper consistency by the addition of 
water. 

3. — Take fresh berries and inclose them 
in a coarse bag ; press out the juice, and 
to each quart add 6 lb. white sugar and 1 
pt. of water ; dissolve, raising it to the 
boiling point ; strain ; bottle and cork hot, 
and keep in a cool place. Raspberry 
syrup is improved by adding 1 part of 
currants to 4 parts of raspberries. 

4. — Raspberries, 5 qt. ; white sugar, 12 
lb. ; w^ter, 1 pt. Sprinkle some of the 
sugar over the fruit in layers, allowing 
the whole to stand for several hours ; ex- 
press the juice and strain, washing out 
the pulp with the water; add the re- 
mainder of the sugar and water; bring 
the fluid to the boiling point and then 
strain. This will keep for a long time. 

5. — Black raspberry juice, 8 oz. ; gum 
foam, 1 dr. ; simple syrup, enough to 
make 32 oz. It may be necessary to add 
a little cochineal coloring may be added to 
have the glass of soda the right shade. 

6. -— Raspberry Juice, 32 oz. ; granulated 
sugar^ 3 Vi lb. Dissolve the sugar in the 
juice with the aid of heat. For use add 
20 oz. of this to 40 oz. of simple syrup 
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and tint to required color with a rasp- 
berry coloring. 

7. — Proceed as directed for strawberry 
syrup. 

8. — Artificial. — a. — Orris root (best), 

1 oz. ; cochineal, 2 dr. ; tartaric acid, 2 
dr. ; water, 2 pt. Powder the orris root 
coarsely together with the cochineal ; in- 
fuse in the water with the acid for 24 
hours ; strain, add 4 lb. of sugar, raise to 
the boiling point and strain again. 

b. — Bruised orris root, 3 oz. ; acetic 
acid, 2 oz. ; acetic ether, 1 oz. ; alcohol, 1 
pt. Cochineal to color. Mix and allow 
to stand a few days ; filter and use to 
flavor simple syrup, 

Rose Syrup. — Simple syrup, 1 gal. ; es- 
sence rose, 1 oz. Color pink with pre- 
pared cochineal and acidulate lightly with 
a solution of citric acid. 

Royal Muscadine. — Raspberry syrup, 1 
pt. ; grape juice syrup, 1 pt. ; raspberry 
vinegar, 2 oz. Mix. Pour 2 oz. into a 
mineral water glass, fill with carbonated 
w'ater and serve. 

Sangaree. — Make a syrup of 1 oz. tar- 
taric acid, 1 dr. acetic acid, 8 oz. claret, 

2 pt. port, enough syrup to make 1 gal. 
Serve 1 oz. solid in 8-oz. glass, filling with 
carlx)nated water. 

Sarsaparilla. — 1. — Oil of wintergreen, 

10 drops ; oil of anise, 10 drops ; oil of 
sassafras, 10 drops ; fluid ext. of sarsa- 
parilla, 2 oz. ; simple syrup, 5 pt. ; pow- 
dered ext. of licorice, V6 oz. 

2. — Simple syrup, 4 pt. ; comp, syrup 
sarsaparilla, 4 fl.oz. ; caramel, 1 % oz. ; 

011 of wintergreen, 6 drops ; oil of sassa- 
fras, 6 drops. 

3. — Essence of sarsaparilla, 3 dr. ; so- 
lution of caramel, 1 oz. ; gum foam, 2 dr. ; 
simple syrup, enough to make 32 oz. 

4. — Sassafras bark, bruised, 1 lb. ; 
licorice root, bruised, 7 oz. ; water, 2V6 
gal. ; oil of sassafras, 1V6 dr. ; oil of win- 
tergreen, 2 dr. ; alcohol, 95 per cent., 2 
oz. Boil the sassafras and licorice in the 
water half an hour. Strain through flan- 
nel, then add the syrup. Dissolve the oils 
in the alcohol and add them to the syrup. 
Agitate the mixture freely. 

Sherbet Syrup. — 1. — Lemon essence, 2 
dr. ; orange essence, 2 dr. ; pineapple 
juice, 4 oz. ; solution citric acid, 2 oz. ; 
syrup, V4 gal. Color with solution of 
cochineal. 

2.— Vanilla syrup, 3 pi. ; pineapple 
syrup, 1 pt. ; lemon syrup, 1 pt. 

Simple Syrup. — Take of white sugar 
(com.), 14 lb. ; water, 1 gal. Dissolve 
with the aid of a gentle heat, strain and 
when cold add the whites of 2 eggs, pre- 
viously rubbed with a portldn of the 
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syrup, and mix thor)U]p:hly by agitation. 
(The egg albumen is added to produce 
froth.) 

Sitrawberry. — 1. — Put 2 parts of straw- 
berries deprived of the calyx, without 
crushing them, into a large mouthed jar ; 
add to them 2“% i)arts of sugar and fre- 
quently shake, keeping the vessel in a 
cool place. The sugar absorbs the juice, 
leaving the fruit shriveled and tasteless, 
the latter being removed by means of a 
strainer without iires.sure. Mix the clear 
syrup with 209< of alcoliol. 

2. — Proceed as for raspberry syrup 3. 
but the fruit, being more stuliborn, will 
require a good lieating with the spatula to 
mash them ; when they have stood 3 or 4 
hoiu’s, strain and press the juice out by 
squeezing tiie strainer between the hands. 
Add to the juice the same quantity of 
citric acid ; dissolve in each gallon 14 Ita. 
of loaf sugar ; simply warm the juice 
sufflciently to dissolve the .sugar ; take 
from the Are. and wlien cold bottle and 
cork till required. 

3. — Take of fresh ripe strawberries, 10 
qt. ; white sugar, 24 lb. ; water, Vi gal. 
Spread a portion of the sugar over the 
fruit, in layers, let it stand 4 or 5 hours, 
expre.ss the juice, strain, wa.shing out the 
marc with water ; add remainder of sugar 
and water, raise to the boiling point and 
strain. 

4. — Use strawberries of a good flavor. 
Do not forget that if the berries possess 
no flavor, you cannot expect to obtain a 
syrup of fine flavor. Avoid also rotten 
berries, because unless you do, you may 
be sure to find as flavor the smell of the 
rotten berries in your syrup. Ma.sh the 
fruit in* a barrel or other suitable vessel, 
1)y means of a pounder, and leave the pulp 
for 12 or 24 hours at a temperature be- 
tween 70 and 80° ; stir occasionally, 
press, set the juice aside for one night, 
add for every pound avoirdupois of juice 
1 Qz. avoirdupois of cologne spirit or 
deodorized alcohol ; mix, set aside for an- 
other night and filter through paper. 

For 1 lb. of the filtered juice take 
lb. of sugar and heat to the boiling point, 
taking care to remove from the fire or 
turn off the steam as soon as the mixture 
begins to boil ; remove the scum and bot- 
tle in perfectly clean bottles, rinsed with 
a little cologne spirit. 

This syrup, as well as those made by 
the same process, is strong enough to be 
mixed with two or three times Its weight 
of simple syrup for the soda fovmtain. 

5.^-^trawberry Juice, 8 oz. ; cochineal 
edprih^ 2 dr. ; gum foam, 1 dr. ; simple 
syrup, ppough to make 32 oz. A good 
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.sti-awbeny flavor is one of the hardest 
to get. and one of the most unsatisfactory. 
Still it is not advisable to be without even 
a ]»oor article. * 

(>. — Remove the huILs from a quart of 
slrawberries and wash the berries in a 
strainer. Pa.ss them through the chop- 
per, using the coarse knives, and add rock 
candy syrup to make 2 qt. 

Tea . — 1. — Black tea, 3 oz. ; green tea, 
5 oz. ; granulated sugar, 3G oz. ; boiling 
water, 1(> oz. 

2. — Choice young Hyson tea, 8 oz. ; hot 
Avater, 2 pt. : sugar, 4 lb. Infuse the tea, 
rolled or bruised into a coarse powder, 
for 2 hours in a tightly closed vessel. 
Strain and add to the sugar, dissolving 
the latter by agitation. Then add pure 
extract of vanilla, 1 oz. ; pure cognac, 4 
oz. ; pure fruit juice (pineapple), 1 pt. ; 
cane .syrup or rock candy syrup, enough 
to make 1 gal. 

3. — English breakfast tea.* 1% oz. ; 
sugar. 1 lb. ; boiling water, 2 pt. Infuse 
for 15 minutes; filler and dissolve the 
sugar in the (iltrate. This drink is served 
in mineral glasses, with plenty of milk. 

4. — Best green tea, 1 to 2 oz. ; boiling 
water, 2 pt. ; citric acid, oz. ; sugar, 56 
oz. Infuse the tea in boiling water; 
strain the liquid, add enough water to 
comT>iete 2 pt. and with the aid of a 
gentle heat dissolve in it the citric acid 
and the sugar. Strain the syrup through 
flannel and keep it in a cool i)lace. Dis- 
pensed with soda water, this syrup makes 
a drink resembling Iced Tea. 

Vanilla Syrup.— 1. — White syrup, 2 
gal. ; citric acid, 1 oz. ; extract vanilla, 2 
fl.oz. The acid should be dis.solved in a 
small quantity of the syrup before add- 
ing to the other ingredients. 

2. — Fluid extract of vanilla, 1 oz. ; sim- 
ple syrup, 3 pt ; cream (or condensed 
milk), 1 pi. May be colored with car- 
mine. 

3. — Simple syrup, 1 gal. ; extract va- 
nilla, 1 oz. ; citric acid, % oz. Stir the 
acid with a portion of the syrup, add the 
extract of vanilla ; mix. 

4. — Simple syrup, 4 pt. ; extract of va- 
nilla, 2 oz. 

5. — ^Tincture of vanilla, 4 dr. ; solution 
of caramel, 4 dr. ; gum foam, 2 dr. ; sim- 
ple syrup, enough to make 32 oz. 

Violet Syrup . — ^Refined sugar, 5 kilos; 
fresh violets, tops of the flowers only, 
0.525 kilo ; water, 2,000 liters. Rrulse 
the violets in a mortar; put in a water 
bath with 1.5 liter at 60® C. Agitate for 
some minutes and press out the flowers. 
Rut them back in the water bath ; add the 
rest of the bdiUng watet* ; infuse for 12 
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lioiirs ; allow it to settle ; aclcl the sugar 
and dissolve by heat. 

Whipped Cream. — 1. — Seeiire eream as 
fresh as possible. Surround the bowl in 
which the cream is being whipped with 
cracked ice and perform the work in a 
cool place. As fast as the whipped cream 
rises, skim it off and place it in another 
bowl, likewise surrounded with ice. Do 
not whip the cream either too long or too 
violently The downward motion of the 
beater should be more forcible than the 
upward motion, as the first tends to force 
tlie air into the cream, while the second 
tends on the contrary to expel the air. 
A little powdered sigar should be added 
to the cream after it is whipped, in order 
to sweeten it. Make the whipped cream 
in small quantities and keep Jr on ice. 
The object of keeping the cream cool and 
avoiding too much beating is to prevent 
the formation of butter. The beating of 
the eream can be easily effected by means 
of the egg beater. 

2. — Artificial. — Gelatine, 4 oz. ; whites 
of 8 eggs ; vanilla extract, 2 oz. ; syrup, 1 
gal. Dis.solve the gelatine in water, beat 
the eggs, mix both with .syrup, then with 
9 gal. of water and charge at a pressure 
of about 100 lb. 

Wlnterprccn Syrup. — Oil of winter- 
green, 25 drops ; simple syrup, 5 pt. ; 
burnt sugar (to color), q. s. 

FORMULAS 

Comparative Cast of Carbonated Water. 

Brought, per gal., $0.10 ; per portion of 
8 oz., $0.0002. Made in tanks, per gal., 
$0.02 ; per portion of 8 oz., $0.0012. 
Made in automatic carbonator, per gal., 
.$0.01 ; per portion of 8 oz., ,$0.0006. 

NON-ALCOHOLIC BEERS 

Beer Tonic. — ^Plaln syrup, 22® Baume, 
5 gal. ; oil of wintergreen, 2 dr. ; oil of 
sassafras, 2 dr. ; oil of allspice, % dr. ; 
oil of sweet orange, 2 dr. Mix the oil 
with 12 oz. of alcohol and add to the 
plain syrup. Then add 35 gal. of water 
at blood heat and ferment with sufficient 
yeast. To this add 1 dr. of salicylic acid 
dissolved in conjunction with 1 dr. of bak- 
ing soda in a small glass of water. After 
it has ceased effervescing, add to the fer- 
menting beer. The object of using this 
minute quantity is to prevent putrefac- 
tive fermentation. The natural vinous 
ferments will not be obstructed by it. 

Birch Black birch bark, % 

lb.; hops, 1 qg.; ptmentd, M lb.; glngen 
ii lb.; golden syrup, 6 pt. ; yeast, % pt., 
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or 2 oz. of German yeast. Boil the bark 
in ,3 or 4 pt. of water, and, when con- 
si<lerably reduced, strain and boil rapidly 
until the liquor is as thick as treacle. 
Meanwhile boil the hops, pimento and 
ginger in 6 qt. of water for 20 minutes, 
then strain it on the bark extract. Stir 
until it boils, add the golden syrup, and, 
when quite dissolved, strain the whole 
into a cask. Add 10 gal. of water pre- 
viously boiled and allowed to cool, and as 
soon as it becomes lukewarm stir In the 
liquid yeast. Let it remain loosely bunged 
for 2 or 3 days or until fermentation has 
ceased, then strain into small bottles, cork 
them tightly and store in a cool place. 

2. — Essence of wintergreen, Va oz. ; es- 
sence of sa.ssafras, U oz. ; essence of 
birch, 1 oz. ; cinnamon (in powder), 1 
tea.spoonful ; hops, 1 teacupful ; yeast, 1 
teacupful ; sugar, a sufficiency ; water, to 
make 1 gal. Macerate the essence, cin- 
namon and hops in the water for 12 
hours, then add sugar to taste and the 
yeast. Set aside for a day or two to fer- 
ment ; then strain and bottle. 

Dandelion Root Beer. — 1. — Tincture of 
ginger, 8 oz. ; oil of wintergreen, 2 dr. ; 
oil of sassafras, , 1 dr. : fluid extract of 
dandelion, 1 oz. ; fluid extract of wild 
cherry, 1 oz. ; fluid extract of sarsaparilla, 

1 oz. ; diluted alcohol, enough to make 
1 pt. 

2. — Dandelion, 2 oz. ; burdock root, 4 
oz. ; sarsaparilla, 4 oz. ; sassafras, 2 oz. ; 
caramel, 2 dr. ; calamus, 4 dr. ; oil of 
wintergreen, 30 m. ; oil of sassafras, 30 
m. ; diluted alcohol, 1 pt. ; alcohol, 2 oz. ; 
water, a sufficient quantity. Mix the 
drugs, and, If not already powdered, re- 
duce them to a coarse powder, moisten 
with the diluted alcohol, macerate and 
pack in the percolator and percolate with 
the remainder of the diluted alcohol and 
then with the water until the drugs are 
exhausted. Reserve the first 28 oz. ; 
evaporate the weak percolate to 4 oz. and 
add to the reserved portion. Dissolve the 
oils in the alcohol, add to the percolate 
and filter, if neceS.sary, through purified 
talcum or calcium phosphate. 

Hop Beer.--1. — Percolate the following 
with a menstruum of 3 volumes of alcohol 
to 5 volumes of water until exhausted : 
Sassafras, 1 oz. ; yellow dock, 1 oz. ; wild 
cherry bark, % oz. ; allspice, 1 oz. ; win- 
tergreen, 1 oz. ; hops, 14 pz. ; coriander - 
seed, oz. To the percolate add 1 pt. 
of yeast and sufficient water to make 6 
gal. and allow to ferment in a warm 
place. Or a fluid extract of the above 
can be made of one-half the strength ef 
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the drug and 2 oz. of the extract used 
for preparing a gallon of heer. 

2. — Water, 5 qt. ; hops, 6 oz. Boil 3 
hours, strain the liquor, add water, 5 qt. ; 
bruised ginger, 4 oz., and boil a little 
longer, strain and add 4 lb. of sugar ; and 
when milk warm, 1 pt. of yeast. Let it 
ferment ; in 24 hours it is ready for bot- 
tling. 

3, — Hops, 6 oz. ; water, 8 gal. ; brown 
sugar, 2 lb. ; yeast, 3 or 4 tablespoon- 
fuls Boil hops and water together for 45 
minutes, add the sugar, and, when dis- 
solved, strain into a bowl or tub. As 
soon as it is lukewarm add the yeast, let 
it work for 48 hours, then skim well, and 
strain into bottles or a small cask. Cork 
securely and let it remain for a few days 
before using it. 

Lemon Beer. — 1. — Boiling water, 1 
gal. ; lemon, sliced, 1 ; bruised ginger, 1 
oz. ; yeast, 1 teacupful ; sugar, 1 lb. Let 
it stand 12 to 20 hours and it is ready 
to be bottled. 

2. — Put in a keg 1 gal. of water, 1 
sliced lemon, 1 tablespoon ginger, 1 pt. 
syrup, pt. yeast. Ready for use in 24 
hours. If bottled, tie down the corks. 

Maple. — 1. — To 4 -gal. of boiling water 
add 1 qt. of maple syrup, oz. of es- 
sence of spruce ; add 1 pt.. of yeast and 
proceed as with ginger pop. 

2. — To 4 gal. of boiling water add 1 qt. 
of maple syrup % oz. essence of spruce 
and 1 pt. of yeast. Let it ferment for 24 
hours and then strain and bottle it. In a 
week or more it will be ready for use. 

3. — Boiling water, 6 gal ; maple syrup, 
1% qt. ; essence of spruce, % oz. ; add 
1% pt. yeast. 

Molasses Beer. — Take 14 lb. molasses, 
1% lb. hops, 36 gal, water, 1 lb. yeast. 
Boll the hops in the water, add the mo- 
lasses and ferment. 

Ottawa Beer. — Sassafras, allspice, yel- 
low dock, wintergreen, 1 oz. each ; wild 
cherry bark and coriander, oz. ; hops, 
M oz. ; molasses, 3 qt. Put boiling water 
on the ingredients and let them stand 24 
hours. Filter and add % pt. of brewer’s 
yeast Leave again 24 hours, then put it 
in an ice cooler, and it is ready for use. 
It is a wholesome drink, if it is used in 
moderation. 

Root Beer. — 1. — ^To 5 gal. of boiling 
water add gab of molasses. Allow it 
to stand for 3 hours, then add bruised 
sassafras bark, wintergreen bark, sarsa- 
parilla root, of each yi lb., and H pt. of 
fresh yeast, water enough to make 15 to 
17 gal. After this has fermented for 12 
hours it can be drawn off and bottled. 
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safras, 1% oz. wild cherry bark, 2% oz. 
allspice, 2% oz. wintergreen bark, % oz. 
hops, Vi oz. coriander seed, 2 gal. mo- 
lasses. Let the mixture stand 1 day. 
Strain, add 1 pt. yeast, enough water to 
make 15 gal. This beer may be bottled 
the following day. 

3. — Sarsaparilla, 1 lb. ; spicewood, 
lb. ; guaiacum chips, % lb. ; birch bark, 
% lb. ; ginger, % oz. ; sassafras, 2 oz. ; 
prickly ash bark, >4 oz. ; hops, % oz. 
Boil for 12 hours over a moderate fire 
with sufficient water, so that the remain- 
der shall measure 3 gal., to which add 
tincture of ginger, 4 oz. ; oil of winter- 
green, % oz. ; alcoh^, 1 pt. This pre- 
vents fermentation. To make root beer, 
take of this decoction, 1 qt. ; molasses, 8 
oz. ; water, 2% gal. ; yeast, 4 oz. This 
will soon ferment and produce a good, 
drinkable beverage. The root beer should 
be mixed, in warm weather, the evening 
before it is used, and can be kept for use 
either bottled or drawn by a common beer 
pump. Most people prefer a small addi- 
tion of wild cherry bitters or hot drops 
to the above beer. 

Sarsaparilla Beer. — Decoction of sarsa- 
parilla compound, 2 oz. ; sassafras root, 
bruised, M oz. ; honey, % lb. ; cane sugar, 

1 lb. ; fresh yeast, 4 oz. ; distilled water, 
boiling, 1 gal. Dissolve the sugar and 
honey in the water, add the sassafras, and 
when cooled down, the sarsaparilla and 
yeast. Set aside in a warm place for a 
few days and then strain and bottle. 

Spruce Beer. — 1. — Sarsaparilla, 4 oz. ; 
pipsissewa, 4 oz. ; licorice root, 3 oz. ; sas- 
safras bark, 3 oz. ; ginger root, 1 oz. Mix 
the drugs and grind to a coarse powder 
and extract by percolation with a men- 
struum of 3 parts of alcohol and 1 of 
water until 24 fl.oz. of product are ob- 
tained, and add the following : Oil lemon, 

2 dr. ; oil sassafras, 2 oz. ; oil spruce, 2 
oz. ; oil wintergreen, 1 dr. ; magnesia, 4 
dr. Dissolve the oils in 6 oz. of alcohol 
and rub with magnesia and ddd 2 oz. of 
water and mix well. Now mix both solu- 
tions and filter. Use 4 or 6 oz. to 1 
gal. of simple syrup and color with 
caramel. 

2. — Hops, 2 oz. ; chip sassafras, 2 oz. ; 
water, 10 gal. Boil half an hour, strain ; 
add brown sugar, 7 lb. ; essence of spruc», 
1 oz. ; essence of ginger, 1 oz. ; ground 
pimento, ^ oz. Put in a cask and cool, 
add 1% pt of yeast let it stand 24 hours, 
fine, draw It off to bottle. 

a.^Hops, 8 oz. ; chip sassafras, 2 m* ; 
water, 10 gal. Boll half an hour, strain 
and add brown sugar^ 7 lb. ; essence : of 
spruce, I ok. ; essence of 1 ; 


a.— 'pour boiling water on Z% oz. sas- 
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ground pimento, % oz. Put Into a cask 
and cool, add 1% pt. yeast, let it stand 24 
hours, fine, draw It off to bottle. 

4. — To 6 gal. of water add 1 pt. essence 
of spruce, 10 oz. of pimento, 10 oz. gin- 
ger, 1 lb. hops. After boiling about 10 
minutes, add 24 lb. of moist sugar and 22 
gal. of warm water. When the ingredi- 
ents are well mixed and lukewarm, add 1 
qt. yeast. Let it ferment 24 hours. 
Strain and bottle. 

5. — Sugar, 1 lb. ; essence of spruce, 
oz. ; boiling water, 1 gal. ; mix well and 
when nearly cold add H wineglass of 
yeast and the next day bottle. 

G. — Essence of spruce, pt. ; pimento 
and ginger (bruised), of each 5 oz. ; hops, 
^A lb. ; water, 3 gal. ; boil the whole for 
10 minutes, then add of moist sugar, 12 
lb. ; water, 11 gal. ; mix well and when 
lukewarm add 1 pt. of yeast. After the 
liquor has fermented for about 24 hours, 
bottle It. 

7. — Water, 16 gal. ; boil half, put the 
water thus boiled to the reserved cold 
half, which should be previously put into 
a barrel or other vessel ; then add 16 lb. 
molasses, with a few spoonfuls of the es- 
sence of spruce, stirring the whole to- 
gether ; add % pt. of yeast, and keep it in 
a temperate situation with the bung hole 
open for 2 days, or till fermentation sub- 
sides ; then close it up or bottle It off, and 
it will be fit to drink in a few days. 

White Spntce Beer. — Five lb. loaf 
sugar are dissolved in 5 gal. of boiling 
water, then 2 fl.oz. of spruce are added. 
When almost cold add a gill of yeast. 
Place in warm place and after 24 hours 
strain through a piece of fiannel and 
bottle. 

EGG AND MILK OR CREAM 
Drinks. 

Mixing Egg Drinks. — ^Draw desired 
syrup or syrups into glass ; into shaker 
put q. s. crushed ice, break egg into 
shaker with one hand by holding egg in 
fingers, the thumb being made to give up- 
ward pressure on one end and third and 
fourth fingers on the other. Strike the 
egg on edge of shaker and pull apart in 
above manner. Put syrup into shaker 
with egg and ice and shake well, holding 
both thumbs against bottom of glass and 
fingers around shaker, moving arms out- 
ward from body. Strain into clean glass, 
wash ice out of shaker, then add soda, 
using fine stream freely. 

Calisoi/o.— ''VWJlte and yolk of 1 egg, % 
tumblerful of <aracked or shaved ice, 3> 
das^iies of elixtr calisaya, oz, lemon 


syrup. Shake well, strain and add 1 tum- 
blerful of plain soda. Pour from tumbler 
to shaker alternately several times, then 
grate nutmeg on top and serve. 

Egg Sour. — Juice of 1 lemon ; simple 
syrup, 12 dr. ; 1 egg. Shake, strain and 
fill with soda. Mace on top. 

Golden Fizz . — One egg yolk ; catawba 
syrup, 1 oz. ; juice of lemon ; powdered 
sugar, 1 teaspoonful ; cracked ice. Shake 
together and strain ; then fill the glass 
with seltzer. A good morning drink. 

Grape Egg Phosphate . — Orange syrup, 
2 oz. ; grape Juice, 1 oz. ; 3 dashes of 
phosphate ; 1 egg ; a little fine ice. Shake, 
fill with soda and strain. 

Lemon Sour . — Lemon syrup, 12 dr. ; 
juice of 1 lemon ; 1 egg. 

Lemonade. — 1. — Break 1 egg in mixing 
glass, use 1 or 2 lemons, simple syrup to 
taste, shake well with ice, use fine stream 
of soda and serve in bell glass with nut- 
meg or cinnamon. 

2. — In 1 pt. of water dissolve % lb. 
granulated sugar ; squeeze in the juice of 
4 large lemons and add a cupful cracked 
ice. Have ready the yolks and whites of 
4 fresh eggs, well beaten, separately, the 
whites until stiff and dry ; stir in the 
yolks with the lemonade, and, lastly, the 
whites ; if necessary, add more sugar. 

Phosphate. — 1. — Put some cracked ice 
into a shaker, break in a fresh egg, add 1 
oz. of American orange syrup and a dash 
of phosphate. Shake well, then strain 
into glass. Draw fine stream to make the 
drink creamy, then pour back and forth 
from a shaker to glass. Sprinkle top 
with grated nutmeg and serve with a 
straw. 

2. — Small quantity cracked ice; lemon 
syrup, 1% oz. ; 1 egg; liquid phosphate, 
30 drops. Shake together with hand 
shaker and add enough plain soda to fill 
the glass. Mix well by pouring from 
glass to shaker and serve, after adding m 
little grated nutmeg. 

3. — Orange syrup, 1 oz. ; pineapple 
syrup, 1 oz. ; 1 egg ; acid phosphate, 6 
dashes ; lemon juice, 6 dashes. Shake, 
strain and add soda water, using a fine 
stream freely. Sprinkle mace on top. 

Pineapple. — Break a fresh egg into a 
12-oz. soda-tumbler, add 1% oz. pineapple 
syrup, 2 dashes phosphate, 1 oz. plain 
water ; shake thoroughly ; fill shaker with 
fine stream soda, strain carefuUy into 
tumbler and serve. 

Raspberry Sour. — Raspberry syrup, 12 
dr. ; 1 egg ; juice of 1 lemon, 

Sliver Fizz (non-alcoholic). — Catawba 
syrup, 2 oz. ; lemon juice, 8 dashes ; white 
of 1 egg. 
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Vichy a la Eyy . — One whole % 

.e:lass shaved ice, 1 oz. pure water. Shake 
thoroughly, then add slowlx'. while con- 
stantly stirrinpf, enough vi.hy water to 
fill the glass. 

Egg and Milk or Cream. 

1 . — One egg, M oz. of lemon and va- 
nilla syrup. 1 oz. pure cream, 2 teaspoon- 
fiil.s .shaved ice. Shake and strain. 

2. — Evaporated cream, 4 oz. ; egg yolks. 
4 : extract vanilla, 1 oz. ; syrup, 12 ok 

3. — One egg ; vanilla or catawba syrup. 
1 02 . : other syrups may be used ; glass 
one-quarter full fine ice. Fill with milk 
and shake up well. Sprinkle nutmeg on 
top and serve. 

4. — Cream, 6 oz. ; pulverized sugar, 2 
tablespoonfuls ; 1 egg ; shaved ice. Shake, 
strain and add soda water. 

Chocolate. — 1. — Chocolate .syrup, 2 oz. ; 
1 egg ; shaved ice ; milk to fill glas.s : 
whipj^ed cream. Shake egg, syrup, milk 
and ice together and strain ; draw fine 
stream of soda to fill glass ; use whipped 
cream -on top. 

2. — Chocolate syrup, 2 oz. ; cream, 4 
oz. ; white of 1 egg. 

Claret. — Claret syrup, 2 oz. ; cream, 3 
oz, ; 1 egg. 

Cocoa Mint. — Chocolate .syrup, 1 oz. ; 
peppermint syrup, 1 oz. ; white of 1 egg ; 
cream, 2 oz. 

Coffee. — 1. — Cream, 3 qt. ; sugar, 1% 
oz. ; port wine. Vs oz. ; 1 egg. Add a 
little ice, using a 12-oz. glass, fill with 
milk shake, strain into a clean gla.ss and 
add a few dashes of nutmeg. 

2. — C^offee syrup, 2 oz. ; cream, 3 oz. ; 

1 egg ; shaved ice. 

Currant Cream. — Red currant syrup, 2 
oz. ; cream, 3 oz. ; 1 egg. 

Fruit Blend . — Pineapple syrup, % oz. ; 
vanilla syrup, oz. ; orange syrup, % 
oz. ; 1 egg ; plain cream, 2 oz. ; sherry 
wine, 2 dashes ; ice, H glass. Shake, 
strain, toss and serve. 

Orange. — 1. — Orange syrup, 1 oz. ; 
catawba or pineapple syrup, 1 oz. ; 
cream, 2 oz. ; 1 egg, 

2. — Orange syrup, 2 oz. ; ice cream, 1 
tablespoonful ; one egg ; milk, 3 oz. ; 
cracked ice, q. s. This Is put into a 
shaker and thoroughly mixed. It is 
served with cracked ice and enough plain 
soda to fill the glass. Served with straws. 

Punch.^1 . — Orange syrup, 2 oz. ; 

lemon juice, 6 dashes ; cream, 2 oz. ; 1 egg. 

2.— Break 1 egg In mixing glass, add 1 
osi.' catawba syrup, 1% oz. brandy syrup, 
% oz. plain cream. Shake well with ice 
and use fine stream. Serve in hell glass. 

Ouimrc Flip . — Qpince syrup, 2 oz, ; 
cream, 3 oaj. • 1 egg ; shaved ice; 
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Ro.sc Cream. — Rose syrup, 12 dr. ; 
cream. 4 oz. ; white of 1 egg. 

Rose Mint. — Rose syrup, 6 dr. ; mint 
syrup, 6 dr. ; cream, 3 oz. ; white of 1 egg. 

Sherbet. — Sherry syrup. 4 dr. ; pineap- 
ple syrup, 4 dr. ; raspberry syrup, 4 dr. ; 
cream, 2 oz. ; 1 egg. 

Sherry Flip. — Sherry syrup, 2 oz. : 
cream, 3 oz. ; 1 egg. Shake, strain and 
add soda water. Mace on top. 

Strawberry. — One egg in mixing glass, 
add 2 oz. of strawberry syrup, 2 oz. plain 
cream. Shake well with ice. Use fine 
stream and serve in bell glass. 

Violet Cream. — Violet syrup, 12 dr. ; 
cream, 4 oz. ; white of 1 egg. 

Milk or Cream. 

Syrup (desired flavor). 1 oz. ; .shaved 
ice, tumblerful ; rich milk, % tumbler- 
ful. Shake vigorously and fill tumbler 
with plain soda from fine stream. 

Banana. — Banana syrup, 12 dr. ; 
cream. 4 oz. : 1 egg. 

Chocolate. — i. — Chocolate syrup, 3 oz. ; 
ice cream, 2 tablespoonfuls ; milk, enough 
to fill a soda tumbler. Put into shaker, 
mix well and serve with cracked ice and 
straws. 

2. — Chocolate syrup, 2 oz. ; sweet milk, 
sufficient. Pill a glass full of shaved ice, 
put in the syrup and add milk until the 
glass is almost full. Shake well and 
serve without straining. Put whipped 
cream on top and serve with straws. 

Clam Juice. — Clam juice, fl.oz. ; 

milk, 2 fl.oz. ; soda water, 5 fl.oz. Add a 
pinch of salt and a little white pepper to 
each glass ; shake well. 

Coffee. — Large glass chipped ice, % 
full ; coffee syrup, 2 oz. ; sweet cream, 2 
oz. Shake thoroughly and draw on soda 
in the shaker. Put a spoonful of whipped 
cream in the glass and pour in the drink, 
•using the fine soda stream. , 

Mineral MUk. — Draw 6 oz. plain carbo- 
nated water into 8 -oz. tumbler ; fill with 
plain sweet cream ; stir and serve. 

Mint. — Mint syrup, fl.oz.; Angos- 
tura bitters, % fl.dr. ; milk, 3 fl.oz. Car- 
bonated water (coarse stream), enough 
to fill 8 - 02 . glass. Serve “solid.” 

Peach. — Peach syrup, 1 oz. ; grape 
juice, Vi oz. ; pineapple syrup, H oz. ; 
shaved ice, % glass. Fill the glass with 
milk, shake well and serve with 2 straws. 

-Shaved ice, H glass ; straw- 
iierry syrup, 1 oz. ; pineapple syrup, 1 
oz. ; vanilla syrup, i oz. ; milk to nearly 
fill glass. Shake well, add soda water, 
fine stream; and pour from tumt^ler to 
‘shaker several timea. Serve fn a l^oz, 

' glass, : with 'Straws. . 
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Strawberry. — Strawberry syrup, % 
o7s. ; vanilla syrup, % oz. ; orange syrup, 

% oz. ; brandy, 3 clashes ; shaved ice, Va 
glass ; milk, enough to fill glass. Top 
with whipped cream. 

FRAPPES 

Makinp Frappes. — Frappes are semi- 
frozen beverages, served in glasses or “ice 
cups,” and are considered delicious drinks 
in the hot season. Tliey are mainly com- 
posed of fruit juices, witl^ an addition of 
sugar or syrup. They are also made of 
different kinds of punch, such as cham- 
pagne, coffee, etc. In point of color they 
should correspond with the nature of fruit 
used. The freezing process should con- 
sist of the preparation being placed in a 
freezer or packer imbedded in broken 
salted ice, the vessel is twisted to the 
right and left alternately with the hand. 

As the composition becomes frozen up the 
sides of the c*an remove it with a palette 
knife by scraping it down into the com- 

po. sition and mix it with a spatula, re- 
membering that frappe must be only half 
frozen, resembling snow, and just suffi- 
ciently liciuid to admit of its being poured 
into glasses. 

Blackberry. — Juice of 1 lemon ; black- 
berry syrup, % oz. ; raspberry syrup. % 

oz. Fill a 14-oz. glass two-thirds full of 
shaved ice. Shake well ; don’t strain ; or- 
nament with fruit and use real straws. 

Chocolate. — Dissolve 1 lb. of chocolate 
(powdered) with 4 qt. of water, adding 2 
lb. of sugar, seeing that the chocolate is 
fully dissolved ; remove from the fire and 
strain. When cold, flavor with vanilla 
and freeze after the manner laid down 
for frappe. 

Coffee. — 1. — Java cdffee syrup, 1% 
lb. ; coffee, about 5 oz. of best. Grind the 
coffee fresh every time you want to use 
it Put 1 qt. of the cream Into the farina 
boiler ; when very hot add the coffee, 
stir well, cover the boiler, let it draw for 
10 minutes, stir again, take off the fire 
and set in a warm place to settle, then 
pour off the clear part. Cook the rest of 
the cream, add the coffee and sugar, dis- 
solve it, strain through fine muslin, cool 
and freeze. May also be served with 
whipped cream. 

2. — ^To every quart of clear, good Mo- 
cha Coffee add 1 lb. of sugar and freeze as 
above. 

Lemon, — Make an ordinary lemon 
water ice, rich in fruit flavor and good 
and sweet; then freeze. 

Mopie.-— Two oz. maple syrup, 3 oz. 
pUiin cream, targe teaspoonful of loe 
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cream ; shake well with ice. use only fine 
stream and serve In bell glass. 

Orange. — 1. — Orange syrup, 1 oz. ; 
loe ; then add in the following order : 
Powdered sugar. 1 tablespoonful ; orange 
.syrup, % oz. ; lemon syrup, 2 daShes ; 
raspberry syrup, 1 dash ; acid-phosphate 
solution, % oz. Fill the glass with soda 
water, stir well, strain into a mineral 
water glass and serve. 

2. — Orange syrup, 1% oz. ; Ice cream, 

2 oz. ; plain cream, 2 oz. ; ice, Va glass. 
Shake, strain, toss and serve. 

Pineapple. — Peel and crush 2 pineap- 
ples ; then make a boiling syrup of 2% lb. 
sugar and 2 qt. of water and pour it over 
the pineapples. Let it stand until nearly 
cold, then add the juice of 5 lemons : 
strain, press the liquid from the pineap- 
ples ; pour into freezer, add 4 egg whites 
and freeze. Then work in a good U pL 
of maraschino. 

Tea. — For tea frappe cover 3 table- 
spoonfuls of mixed tea with 2 qt. of boil- 
ing water. Let it stand about 10 min- 
utes, then strain, sweeten to taste, cool 
and freeze to a mush. 

GINGER ALES, BEERS, POP, ETC. 
Ginger Ale. 

Carbonated. — 1. — To make the extract, 
proceed as follows : Bruised ginger, 128 
parts ; cardamom seed, 2 parts ; oil lemon, 
% part ; Cayenne pepper, 8 parts ; alco- 
hol dilute, 256 parts. Mix the aromatics, 
moisten with the alcohol, pack in a per- 
colator and percolate until exhausted. 
Dissolve the oil of lemon in the percolate. 

2. — To charge the fountains : Extract 
ginger ale, 6 dr. ; acid solution, 6 dr. ; 
syrup simplex, 5 pt. ; sugar coloring (car- 
mine), 2 dr. ; water, 6 gal. Mix. Charge 
with carbonic-acid gas to 120 or 130 lb. 

3. — The acid solution is made as fol- 
lows : Citric acid, 3 oz. ; water, 6 oz. Mix 
and make a solution. 

Extract. — 1. — Soluble essence of gin- 
ger, 1% pt. ; essence of lemon, soluble, 
1% 02. ; essence of ginger oil, soluble, 1% 
oz. ; extract of vanilla, soluble, IH oz. ; 
soluble essence rose oil, % oz. ; tincture 
cinnamon, soluble, 1% dr. ; artificial es- 
sence pineapple, % dr. ; essence capsicum, 

3 dr. ; mix. , . ^ 

2 — ^Tincture of ginger, 1 gal. ; tincture 
of capsicum, 7% oz. ; extract of orange, 
3 oz. ; extract of lemon, H oz, ; caramel, 
6 oz. ; water, 1^ gal. ; sugar, 2 lb. ; mag- 
nesium carbonate, 1 lb. Mix and allow 
to stand 12 hours. Shake occasionally 
and filter, ^ 

3.--Jamaicsa ginger, coarse powder, 4 
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oz. ; mace, powder, % oz. ; Canada snake- 
root, coarse powder, 60 gr. ; oil of lemon, 
1 fl.dr. ; alcohol, 12 fl.oz. ; water, 4 fl.oz. ; 
magnesium carbonate or purified talcum, 

1 av.oz. Mix the first four ingredients 
and make 16 fl.oz. of tincture with the 
alcohol and water by percolation. Dis- 
solve the oil of lemon in a small quantity 
of alcohol, rub with magnesia or talcum, 
add gradually with constant trituration 
the tincture and filter. The extract may 
be fortified by adding 4 av.oz. of pow- 
dered grains of paradise to the ginger, 
etc., of the above before extraction with 
alcohol and water. 

4. — Capsicum, coarse powder, 8 oz. ; 
water, 6 pt ; essence of ginger, 8 fl.oz. ; 
diluted alcohol, 7 fl.oz. ; vanilla extract, 

2 fl.oz . ; oil of lemon, 20 drops ; caramel, 
1 fl.oz. Boil the capsicum with water for 

3 hours, occasionally replacing the water 
lost by evaporation, filter, concentrate the 
filtrate on a hot-water bath to the con- 
sistency of a thin extract, add the re- 
maining ingredients and filter. 

5. — Jamaica ginger, ground, 12 oz. ; 
lemon peel, fresh, cut fine, 2 oz. ; capsi- 
cum, powder, 1 oz. ; calcined magnesia, 1 
oz. ; alcohol and water, of each sufficient. 
Extract the mixed ginger and capsicum 
by percolation so as to obtain 16 fl.oz. of 
water, set the mixture aside for 24 hours, 
shaking vigorously from time to time, 
then filter and pass through the filter 
enough of a mixture of 2 volumes of alco- 
hol and 1 of water to make the filtrate 
measure 32 fl.oz. In the latter macerate 
the lemon peel for 7 days and again filter. 

6. — To be used in the proportion of 4 
oz. of extract to 1 gal. of syrup : Ja- 
maica ginger, in fine powder, 8 lb. ; capsi- 
cum, In fine powder, 6 oz. ; alcohol, a suffi- 
cient quantity. Mix the powders inti- 
mately, moisten them with a sufficient 
quantity of alcohol and set aside for 4 
hours. Pack in a cylindrical percolator 
and percolate with alcohol until 10 pt. of 
percolate have resulted. Place the perco- 
late in. a bottle of the capacity of 16 pt. 
and add to It 2 fl.dr. of oleoresln of gin- 
ger ; shake, add 2% lb. of finely powdered 
pumice stone and agitate thoroughly at 
intervals of one-half hour for 12 hours. 
Then add 14 pints of water in quantities 
of 1 pt. at each addition, shaking briskly 
meanwhile. This part of the operation is 
most important Set the mixture aside 
for 24 hours, agitating It strongly every 
hour or so during that period. Then 
take oil of lemon, 1% fl.oz. ; oil of rose 
(or geranium), 3 fl.dr.; oU of bergamot, 
2 fl.dr. ; oil of cinnamon, 3 .fl.dr. ; mag- 
nesium carbonate, 3 fi.6z. Hub the oUs 
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with the magnesia in a large mortar and 
add 9 oz. of the clear portion of the 
ginger mixture, to which has been pre- 
viously added 2 oz. of alcohol, and con- 
tinue trituration, rinsing out the mortar 
with the ginger mixture. Pass the ginger 
mixture through a double filter and add 
through the filter the mixture of oils and 
magnesia. Finally pass enough water 
through the filter to make the resulting 
product measure 24 pt., or 3 gal. If the 
operator should desire an extract of more 
or less pungenay, he may obtain his de- 
sired effect by increasing or decreasing the 
quantity of powdered capsicum in the 
formula. 

Beer. 

1. — Soluble essence of lemon, 1 oz., Ja- 
maica ginger (bruised), 12 oz. ; English 
honey, 12 oz. : lemon juice, 1 pt. ; cane 
sugar, 9 lb. ; distilled water, to make 9% 
gal. ; white of an egg. Boil the ginger 
with m gal. of water for half an hour, 
then add the sugar, honey and lemon 
juice, and make up with water to 9^ gal. 
When cold, add the white of an egg and 
essence of lemon and stir well together. 
Set aside in a closed vessel for about 5 
days and then bottle. 

2. — Jamaica ginger, 2H oz. ; moist 
sugar, 3 lb. ; cream tartar, 1 oz. ; juice 
and peel of 2 lemons ; brandy, % pt. ; 
good ale yeast, ^,4 pt. ; water, 3% gal. 
This will produce 4% doz. bottles of ex- 
cellent ginger beer, which will keep 12 
months. Boil the ginger and sugar for 20 
minutes in the water, slice the lemons and 
put them and the cream of tartar In a 
large pan ; pour the boiling liquor over 
them and stir well; when milk is warm, 
add the yeast; cover and let it remain 2 
or 3 days, skimming frequently ; strain 
through a cloth into a cask and add the 
brandy. Bimg down very close; at the 
end of 2 weeks draw off and bottle, cork 
very tightly. If It does not work well, 
add a very little more yeast 

3. — Brown sugar, 2 lb. ; boiling water, 
2 gal. ; cream of tartar, 1 oz. ; bruised gin- 
ger root, 2 oz. Infuse the ganger In the 
boiling water, add your sugar and cream 
of tartar ; when lukewarm strain ; then 
add % pt good yeast l^et it stand all 
night ; then bottle ; if you desire, you can ‘ 
add 1 lemon and the white of an egg to 
fine it. 

4. — English, — ^Water, 8 gal. ; pulverized 
ginger, 3 oz. ; stigar, 4 lb. t cream tartar, 
4 oz. Boil and when cold add 2 table- 
spoonfuls of yeast Allow It to stand oyer 
night, then filter and bottle. 

6. — iFcmsnted^For a good recipe for 
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fermented ginger beer to put up in stone 
jugs, take best Jamaica ginger, grround, 
1 lb. ; tartaric acid, 6 oz. ; gum arable, 1 
lb. ; oil lemon, % oz. ; sugar, 21 lb. ; 
water, 21 gal. ; yeast, % pt. Stir the 
ginger, sugar and water very thoroughly 
together. Dissolve the gum in sufficient 
water to give it the consistency of cream ; 
to this add the lemon oil and shake them 
well together. Add this mixture to the 
sugar solution. Now stir in the yeast. 
As soon as a brisk fermentation is estab- 
lished, strain through a jelly bag. Let it 
work for another day or two and then 
bottle. This will make 20 gal. ; you can 
double or quadruple the proportions if 
you want to make a larger batch. 

C. — Powder. — a. — ^Jamaica ginger, pow- 
dered, 1 oz. ; sodium bicarbonate, 7 oz. ; 
sugar, 1 % lb. ; oil of lemon, 1 fl.dr. Make 
into powders. 

b. — Ginger, bruised, % oz. ; cream of 
tartar, % oz. ; essence of lemon, 4 drops. 
Mix. Some sugar may be added if it be 
thought desirable to make the packet look 
bigger. For use this powder is to be 
added to 1 gal. of boiling water, in which 
dissolve 1 lb. of lump sugar, and when 
the mixture is nearly cool 2 or 3 table- 
spoonfuls of yeast are to be added. The 
mixture should be set aside to work for 
4 days, when it may be strained and bot- 
tled. 

Giiigerade. 

Dissolve 3 lb. granulated sugar in 2 
gal. of water. Then add the well-beaten 
whites of 3 eggs and 2 oz. powdered gin- 
ger. It is well to moisten the ginger 
before adding It to the whole with just a 
little water. Now place over the fire in 
an enameled saucepan, bring slowly to the 
boiling point, skim and stand aside to 
settle. When cold, add the juice of 1 
large lemon and % oz. yeast, dissolved in 
2 tablespoonfuls of warm water. Mix 
thoroughly, strain, fill the bottles, cork 
tightly and tie the corks, putting them at 
once in a cool place. Ready for use in 2 
days. 

Mint 

Lemon syrup, 4 oz. ; ginger syrup, 12 
oz. ; tincture capsicum, 2 dr. ; tincture 
menth. vir., % dr. Mix, serve with 
shaved ice and straws. Decorate with 
mint leaves. 

Pop. 

1. — Five lb. of cream of tartar ; ginger, 
8 oz. ; sugar, 35 lb. ; essence of lemon, 5 
dr, ; water, 30 gal. ; yeast, 2 qt 

2. ---Take 6^ gal. water; ginger root 
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(bruised), % lb. ; tartaric acid, % oz. ; 
white sugar, 2Va Ib. ; whites of 3 eggs, 
well beaten ; 1 small teaspoonful lemon 
oil ; 1 gill yeast. Boil the root for 30 
minutes in 1 gal. water ; strain and put 
the oil in while hot ; mix. Make over 
night ; in the morning skim and bottle. 

3. — Five lb. of loaf sugar to 5 gal. of 
cold water, 4 lemons, 2 oz. white root 
ginger, 4 oz. cream tartar. Boil the 
.sugar and ginger (previously pound the 
latter) ; when it has boiled 15 minutes 
strain it through a flannel cloth into a 
large crock, put in the cream tartar, slice 
also the lemon into it ; let it stand until 
milk- warm, then add a teacup of yeast ; 
let it stand a little, then bottle It tightly 
in stone bottles ; in 3 days it will be fit 
for u.se. 

4. — Imperial. — Cream of tartar, 3 oz. ; 
ginger, 1 oz. ; white sugar, 24 oz. ; lemon 
juice, 1 oz. ; boiling water, 1% gal. When 
cool, strain and ferment with 1 oz. yeast. 
Bottle. 

5. — Royal Pop. — To 3 gal. of water add 
% lb. cream tartar, % oz. ginger, 3% lb. 
white sugar, % dr. essence of lemon, % 
pt. yeast. The corks should be tied down. 


GLACES 

Glaces should be served in small, hand- 
.some punch glasses, with small spoons to 
match. 

Claret. — Lemon, 1 oz. ; claret, 1 oz. ; 
cream, 2 oz. ; cracked ice, % glassful. 
Shake, strain, draw coarse stream into 
shaker, to fill a 12-oz. glass. Toss and 
serve with 2 straws stuck through a slice 
of lemon in glass. 

Crushed Fruit . — Crushed fruits served 
in the following manner make a delicious 
and refreshing drink : Crushed fruit, 12 
dr. ; juice of half a lemon ; shaved Ice. 
Put the Ice into a small glass, add the 
fruit and lemon juice, stir well and serve 
with a spoon and straws. 

Pineapple. — a. — ^Two spoonfuls crushed 
pineapple, % oz. pineapple syrup, shaved 
ice. 

b. — ^Pineapple snow Is a mixture of 
shaved or cracked ice, cream and pine- 
apple syrup with or without carbonated 
water, the whole being topped off with 
shaved ice and dispensed in a glass with 
a spoon. 

c. — ^Pineapple syrup, 1 oz. ; powdered 
sugar, 1 teaspoonful ; shaved ice, % glass- 
ful. Add some carbonated water, stir 
vigorously in a shaker, strain into an 
8-oz. glass, fill the latter with the coarse 
stream of carbonated water, stir again 
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and add a piece of pineapple or some 
crushed pineapple. 

GRAPE JUICE 

Flavor and Quality . — In the making of 
unfermented grape juice a great deal of 
Judgment can be displayed and many vari- 
ations produced so as to suit almost any 
taste by the careful selection of the vari- 
eties of grapes from which it is made. 

Equally as pronounced variations in 
color can be had, as, for instance, almost 
colorless, yellow, orange, light red, red 
and a deep purple. 

Unfermented grape juice may be made 
from any grape ; not only this, but unfer- 
mented juice is made from other fruits 
as well ; for instance, apples, pears, cher- 
ries and berries of different kinds. The 
richer, sweeter and better In quality the 
fruit, the better will be our unfermented 
juice. If, on the other hand, the fruit is 
sour, green and insipid, the juice will be 
likewise. 

Fermentation . — Fermentation may be 
prevented in either of two ways. 

1. —By chemical methods, which con- 
sist in the addition of germ poisons or 
antiseptics, which either kill the germs 
or prevent their growth. Of these the 
principal ones used are salicylic, sulphur- 
ous, boracic and benzoic acid, formalin, 
fluorides and saccharins. As these sub- 
stances are generally regarded as adulter- 
ants and injurious, their use is not recom- 
mended. 

2. — Mechanical means are sometimes 
employed. The germs are either removed 
by filtering or a centrifugal apparatus, or 
they are destroyed by heat, elctricity, 
etc. Of these, heat has so far been found 
the most practical. 

Practical tests so far made indicate 
that grape juice can be safely sterilized at 
from 165 to 176 <> F. At this temperature 
the flavor is hardly changred, while at a 
temperature much above 200® F. it Is. 
This is an Important point, as the flavor 
and quality of the product depend on it. 

This information is Intended for the 
farmer or the housewife only. Readers 
who desire to go Into the mamifacture of 
grape juice in a systematic manner for 
commercial purposes are referred to Bul- 
letin 24, Bureau of Plant Industry, De- 
partment of Agriculture, on the same sub- 
ject. 

Hrnne Monw/ocfwre.— Use only clean, 
sound, well-ripened but not over-ripe 
grapes. If an ordinary cider mill is at 
hand. It may be used for cm^lng and 
pressing^ or the grapes may be crushed 
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and pressed with the hands. If a light- 
colored juice is desired, put the crushed 
grapes in a cleanly washed cloth sack and 
tie up. Then either hang up securely and 
tw^ist it or let two persons take hold, one 
on each end of the sack (Fig. 1) and 
twist until the greater part of the juice Is 



Fig. 1. — Cloth Hand Press 


expressed. Then gradually heat the juice 
in a double boiler or a large stone jar In 
a pan of hot water, so that the juice does 
not come in direct contact with the fire, 
at a temperature of 180 to 200® F. ; never 
above 200® F. It is best to use a ther- 
mometer, but if there be none at hand 
heat the juice until it steams, but do not 
allow it to boil. Put it in a glass or 
enameled vessel to settle for 24 hours. 
Carefully drain the juice from the sedi- 
ment and run it through several thick- 
nesses of clean flannel, or a conic filter 
made from woolen cloth or felt may be 
used. This filter is fixed to a hoop of 
iron, which can be suspended wherever 
necessary (Fig. 2). After this fill into 
clean bottles. Do not fill entirely, but 
leave room for the liquid to expand when 
again heated. Fit a thin board over the 



gig. 2.--Gloth or F«U Filter 
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bottom of an ordinary wash boiler (Fig. 
3), set the filled bottles (ordinary glass 
fruit jars are just as good) in it, fill in 



with water around the bottles to within 
about an inch of the tops and gradually 
heat until it is about to simmer. Then 
take the bottles out and cork or seal im- 
mediately. It is a good idea to take the 


even go to the trouble of letting the juice 
settle after straining it, but reheat and 
seal it up immediately, simply setting the 
vessels away in a cool place in an upright 
position where they will be undisturbed. 
The juice is thus allowed to settle, and 
when wanted for use the clear juice is 
simply taken off the sediment. Any per- 
son familiar with the process of canning 
fruit can also preserve grape juice, for the 
principles involved are identical. 

One of the leading defects so far found 
in unfermented juice is that much of it is 
not clear, a condition which very much 
detracts from its otherwise attractive ap- 
pearance and due to two causes already 
alluded to. Either the final sterilization 
in bottles has been at a higher tempera- 
ture than the preceding one or the juice 
has not been properly filtered or has not 
been filtered at all. In other cases the 
juice has been sterilized at such a high 
temperature that it has a disagreeable, 
scorched taste. It should be remembered 
that attempts to sterilize at a temperature 
above 195® F. are dangerous, so far as 
the flavor of the finished product is con- 
cerned. 

Another serious mistake is sometimes 



FIG. 3.—PASTEURIZER FOR JUICE IN BOTTLES 

I)B, double bottom. ST, steam pipe. W»water bath. T, thermometer. (Bottle 
shows method of adjusting a cord holder of sheet metal.) 


further precaution of sealing the corks 
over with sealing wax or paraffin to pre- 
vent mold germs from entering through 
the corks. Should it be desired to make 
a red juice, heat the crushed grapes to not 
above 200® F., strain through a clean 
cloth or drip bag, as shown in Fig. 4 (no 
pressure should be used), set away to cool 
and settle and proceed the same as with 
ligh^cdlored Juice. Many people do not 


made by putting the juice into bottles so 
large that much of it becomes spoiled be- 
fore it is used after the bottles are 
opened. Uufermented grape juice prop- 
erly made and bottled will keep indefi- 
nitely, if it is not exposed to the atmos- 
phere or mold germs; but when a bottle 
is once opened it should, like canned 
goods, be used as soon as possible, to keep 
It from spoiling. 
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A description of the manufacture of 
grape juice in larger quantities may be 
found in the SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 1441. 

Formulas. 

1. — The juice as it comes, being too 
sweet to drink, should be prepared by the 
following formula and kept on Ice ready 
to serve : Bottled grape juice, 2 pt. ; 
water, 2 pt. A small amount of cracked 
ice should be added. 

2. — Make a plain soda lemonade and 
only fill the glass within 1 inch of the 
top. Over this pour carefully % inch of 
the pure grape juice. This is a delicious 
drink. 

3. — Put in the bottom of a wineglass 2 
tablespoonfuls of grape juice ; add to this 
the beaten white of 1 egg and a little 
chopped ice ; sprinkle sugar over the top 
and serve. This is often served In sani- 
tariums. 

Bohemian Cream. — One pt. thick 
cream, 1 pt. grape- juice jelly ; stir to- 
gether ; put in cups and set on ice. Serve 
with lady fingers. 

Besides the recipes just given many 
more are enumerated, such as grape ice, 
grape lemonade, grape water ice, grape 
juice and egg, baked bananas, snow pud- 
ding, grape gelatine, junket and grape 
jelly, tutti-frutti jelly, grape float, grape 
jelly, grape juice plain, grape soda water 
and scores of others. 

Cocktail. — ^Don’t Care syrup, 1% oz. ; 
grape juice, 3 oz ; half 12-oz. glass of 
shaved ice and soda water to fill. Finish 
with maraschino cherries and serve with 
straws and spoon. Ap. 

Egg Phosphate. — Grape syrup, 1 oz. ; 
egg, one ; phosphate, 3 dashes ; 1 tea- 
spoonful of ice. Shake and proceed in 
making an egg phosphate. 

Grape Cup. — Grape juice, 1 pt. ; Eng- 
lish breakfast tea (concentrated), 1 oz. ; 
prepared lime juice, 4 oz. ; acid solution 
phosphate, % oz. ; 1 pt. water. Add a 
lump of ice and let stand until cold. Fill 
glass three-quarters full and fill with plain 
soda as it is served. 

Lemonade. — Fill glass two-thirds full of 
fine ice ; juice of 1 lemon ; grape syrup, 
1^ oz. ; shake and fill with soda. Deco- 
rate with slice of lemon. 

, Malted Grape. — ^Make a malted syrup, 
using 12 oz. of extract of malt and 6 oz. 
nf simple syrup. To serve, use Ihk oz. of 
this syrup,' % oz. of pure Concord grape 
juice and fill the glass with soda. 

i JVecter.— Take the juice of 2 lemons 
and 1 orange, 1 pt. of grape juice, 1 small 
cup of sugar and l pt of water. Serve 
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ice cold. If served from punch bowl, 
iced lemon and orange add to the appear- 
ance. 

Pineapple. — ^Into a 12-oz. glass draw 
1% oz. of pineapple, syrup and add 2 oz. 
of Concord grape juice, 1 oz. of sweet 
cream and a little finely shaved ice. 
Shake thoroughly and add enough carbo- 
nated water to fill the glass, using the 
fine stream mostly. Strain into a clean 
glass and serve. 

Punch. — 1. — Boil together 1 lb. of 
sugar and % pt. of water until it spins 
a thread ; take from the fire and when 
cold add the juice of 6 lemons and 1 qt. 
of grape juice. Stand aside over night. 
Serve with plain water, apollinaris or 
soda water. 

2. — Into a 12-oz. glass, 2 oz. plain 
syrup, fill glass half full fine shaved ice, 
3 oz. grape juice, fill glass with carbo- 
nated water, stir and top off with slice 
pineapple or orange. 

3. — Fill glass two-thirds full of shaved 
ice ; grape juice, 1 oz. ; orange syrup, 1 
oz. ; lemon juice, 1 dash ; Jamaica ginger, 
1 dash. Fill with soda, mix and decorate 
with a slice of pineapple and cherry. 

4. — Pine apple syrup, 1 oz. ; pure grape 
juice, 1 oz. ; lime juice, 3 dashes. Two- 
thirds gla.ss of ice. Fill with soda and 
decorate with a slice of pineapple. 

5. — Lemon syrup, 1 oz. ; grape juice, 1 
oz. ; orange water ice, 1 scoop. Shake 
and fill glass with soda. Serve still and 
decorate with a slice of lemon and orange. 

6. — Into a 12-oz. glass draw oz. of 
grape syrup, 1 oz. of grape juice. Add 3 
dashes of lemon juice. Pill one-third full 
of orange water ice and balance with cai> 
bonated water. Mix and decorate. 

7. — Into a 12-oz. glass draw 1% oz. of 
orange syrup. Into this squeeze the juice 
of H lemon and add 1 oz. of grape juice. 
Fill one-third full of ice and balance with 
carbonated water. Mix and decorate. 

Sherbet. — Orange syrup, 2 fl.oz. ; grape 
juice, 2 fl.oz. Draw into a 12-oz. glass, 
half fill the latter with shaved ice, then 
fill it with plain water, stir with a spoon 
and serve with straws. 

For 8 persons mix 1 pt. of grape juice 
(unfermented), juice of lemon and 1 
heaping tablespoonful of gelatine, dis- 
solved in boiling water; freeze quickly; 
add beaten white of 1 egg just before 
finish. 

Syllabub. — Fresh cream, 1 qt ; whites 
of 4 eggs; grape juice, 1 glass; powdered 
sugar, 2 small cups ; whip jha|f the sugar 
with the cream, the balance with the 
eggs ; mix well ; add grape juice and pour 
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over sweetened strawberries and pineap- 
ples or oranges and bananas. Serve cold. 

ICE CREAM BEVERAGES 

BnnxiTia. — 1. — Slice a banana In two. 
IMace a .spoonful of vanilla Ice cream In 
the center and top ofif with maraschino 
cherries and pour cherry syrup over it. 

2. — Into a 12-oz. glass draw 1 oz. of 
sweet cream and 1 oz. of vanilla syrup ; 
into this slice half a banana ; add a por- 
tion of ice cream ; shake thoroughly, then 
flll the glass with soda, using the fine 
stream only. Pour without straining into 
a clean glass and top off with whipped 
cream. Serve with a spoon. 

3. — Peel and split a banana, lay both 
halves together on the bottom of a large 
saucer. On the top of the banana put a 
cone-shaped measure of ice cream and 
over this pour a little crushed pineapple, 
a few powdered nuts, a spoonful of 
whipped cream. Top with a cherry. 

4. — Split a banana lengthwise and 
cover with a portion of 3 kinds of ice 
cream and 1 water ice, so arranging the 
ice cream as to make the colors contrast 
nicely. 

Cantaloupe. — 1. — ^Take ^ cantaloupe, 
cut off a piece of bottom so it will stand, 
add a No. 12 scoop of vanilla cream, and, 
if possible, watermelon ice. If this is im- 
possible, substitute what water ice you 
may have on hand. Over this pour 1 
ladle of crushed raspberries, top with 
nuts, whipped cream and a cherry and 
place mint leaves on the side. 

2. — Cut a cantaloui)e in halves, take 
out the seeds and fill in with ice cream, 
grate nutmeg over it. Serve on thin china 
dish with soda spoon. The cantalotipe 
should be kept ready ice cold. 

Celery Cocoa Cream. — One oz. choco- 
late paste, 1 oz. cream, 4 dashes essence 
of celery. Stir while filling up with hot 
5oda, Top off with whipped cream and 
jerve with celery salt 
Cherry Cream. — Spoonful ice cream in 
S-oz. stem glass. Almost fill with shaved 
ice. Add 2 oz. cherry syrup, top with 
layer of Ice cream and add a marschino 
cherry. 

Chocolate. — Put^ the proper amount of 
chocolate syrup into the glass. Then run 
in enough carbonated water to half fill 
the glass. Next put in a lump of vanilla 
ice cream the size of an egg. Then draw 
on the fine stream of carbonated water 
and top off the whole with a tall, foaming 
billow of whipped cream. 

Cream a fresh egg into a 

shaker, draw an ounce of orange syrup, 
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add a good-sized spoonful of ice cream 
and shake very thoroughly. Then with- 
out straining fill the shaker with fine 
stream. Pour from shaker to glass, top 
with grated nutmeg and serve with a 
straw. Chocolate Cream Puff and Coffee 
Cream Puff may be made by using the 
syrups named instead of orange. 

Creamade. — Juice from % lime ; or* 
ange syrup, 1 oz. ; pineapple syrup, 1 oz. ; 
cream, 2 oz. ; ice cream, % oz. Shake, 
fill the glass with the fine stream and top 
with a slice of pineapple. 

Cucumber a la Surprise. — Line the 
halves of a long cucumber mold with a 
good-colored (not over-colored) green 
gage or other green water ice and fill in 
with lemon ice cream. Close the mold 
and freeze in the usual manner. Serve 
plain on a white china dish. In the sea- 
son 1 or 2 natural leaves may be used on 
the dish under the cucumber. 

Fig Souffle. — CXit a large fig into quar- 
ters, mix with vanilla ice cream and serve 
in a stem ice cream glass. 

Fruit. — 1. — Shaved ice, % tumbler ; 
ice cream, 1 tablespoonful ; pure milk, 1 
oz. ; extract of vanilla, 1 dash ; crushed 
strawberry, 1 teaspoonful ; crushed pine- 
apple, 1 teaspoonful ; crushed raspberry, 
1 teaspoonful ; catawba syrup, 1% oz. 
Shake well, then add plain soda. Ap. 

2. — Crushed strawberries, % oz. ; 
crushed peaches, ^ oz. ; ice cream to fill 
.small glass. 

Jee Cream Shake. — One egg, 1 oz. 
marshmallow syrup, small quantity of ice 
cream. 

Maple. — In a large shaking glass put 4 
07 . ice cream, 2 oz. maple syrup and 1 oz. 
plain cream. Shake and when thoroughly 
shaken fill with fine stream. 

Marshmallow. — Orange flower water, 4 
oz. ; gum arabic, 12 dr. ; extract vanilla, 
% oz. ; syrup, q. s. 8 pt. Mix. Serve 
with ice cream. 

Nut Bajyiboo Souffle. — Ladle ice cream 
on fancy plate ; add 1 % oz. coffee syrup 
and shredded cocoanut mixed ; dress with 
whipped cream, whole dates, seeded and 
fancy whole cherries. 

Orange. — Shaved ice, % tumblerful; 1 
egff ; vanilla syrup, 1 oz. ; orange syrup. 

1 oz. ; ice cream, 1 tablespoonful. Fill 
the glass nearly full of cream, shake well 
and add a little soda water. 

Peach. — 1.-— Two oz. raspberry syrup, 

2 tablespoonfuls peach ice cream. Serve 
as Ice-cream soda. 

2. — Peel about 1 doz. ripe, yellow, good- 
flavored peaches ; slice fine into a dish 
and cover with about as much sugar as 
you have of fruit* Mash tofirether thor^ 
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oiTxrhly until the suffar is dissolved, then 
add an equal amount of simple syrup. 
This mixture will not keep fresh for more 
than 2 days. Serve as ice-cream soda. 

3. — Shaved ice, % tumblerful ; ice 
cream, 1 tablespoonful ; fresh cream, 1 
oz. ; extract of peach. 1 dash ; crushed 
peach, 1 tablespoonfuJ ; peach syrup, 1 
02. ; plain soda (fine stream), 1 tumbler- 
ful. 

Pineapple. — Pineapple syrup, 2 oz. ; 
cream, 2 oz. ; 1 egg ; ice cream, 1 large 
ladle. Cinnamon may be added if de- 
sired. Shake add serve Avith slice of pine- 
apple. 

Si^ndwiches. — Take lady fingers, sepa- 
rate and spread ice cream, either vanilla, 
lemon or strawberry, between each slice ; 
place together and serve on plate. 

LEMON, LIME, MINT, ETC. 

1. — Take a little cracked ice and 
squeeze the juice of 2 limes. Add poAV- 
dered sugar q. s. and 1 egg. Shake well 
together and strain into a glass and fill up 
with carbonic water. Cover top with 
cracked ice and insert 2 or 3 stalks of 
mint. Add a touch of nutmeg and 1 or 
2 strawberries. 

2. — Juice of half an orange, juice of 
half a lemon, 2 tablespoonfuls pineapple 
juice, 2 tablespoonfuls powdered sugar, 
% glass crushed ice. Fill glass with 
water, shake well and serve with straws. 

Lemon. 

1. — Peel off the yellow rinds from 1 
doz. fresh lemons, taking care that none 
of the rind is detached, but the yellow 
2est — that portion in which the cells are 
placed containing the essential oil of the 
fruit. Put these rinds into an earthen 
vessel, pour over them 1 pt. of boiling 
water and set aside in a warm situation 
to infuse. Express the juice from 2 doz, 
lemons, strain it into a porcelain bowl 
and add 2 lb. of fine white sugar, 3 qt. 
water and the infusion from the peels. 
Stir all well together until the sugar is 
completely dissolved. Now sample and 
if required add more acid or more sugar ; 
take care not to have it too watery ; make 
it rich with plenty of fruit juice and 
sugar. 

2. — To the jtilce of 6 lemons and tlie 
yellow rind of 2 lemons add % lb. of 
sugar and 1 qt. of water. Ice the lemo- 
nade. Water may be added according to 
taste afterward. 

3. — Peel off the rind, cut the lemon in 
two and squeeze the juice Into a glass, 
add 2 tablespoonfuis powdered sugar. 
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chipped Ice and water ; shake well and 
strain into a thin glass in which a little 
.shaved ice has been placed ; decorate with 
fruits and serve with straws. Soda lemo- 
nade may be made by adding soda water 
in place of plain water. 

4. — Strain the juice of 1 lemon into % 
pt- of cold water, sweeten to taste, then 
stir in Va teaspoonful carbonate of soda, 
and drink while the mixture is in an 
effervescing state. 

ApoUinaris. — Juice of 1 lemon ; pow- 
dered sugar, 1 spoonful ; cracked ice, M 
glass. Shake, strain and fill Avith apol- 
linaris water, add 2 cherries and slice of 
lemon. 

Artificial. — 1. — Loaf sugar, 2 lb. ; tar- 
taric acid, Vi oz. ; es.sGnce of lemon, 30 
drops ; essence of almonds, 20 drops. 
Dissolve the tartaric acid in 2 pt. hot 
water, add the sugar and lastly the lemon 
and almond ; stir well, cover with a cloth 
and leave until cold ; put 2 tablespoonfuls 
into a tumbler and fill up with cold 
water. This drink, it is said, will be 
found much more refreshing and more 
palatable than either ginger beer or lemo- 
nade and costs only 30 cents for 10 pt. 
The addition of a very little bicarbonate 
of potash to each tumblerful just before 
drinking will give a Avholesome effer- 
vescing drink. 

2. — Succus Limoninm FacliUus. — Cit- 

ric or tartaric acid, 2 Vi oz. ; gum, 

oz. ; pieces of fresh lemon peel, % oz. ; 
loaf sugar, 2 oz. ; boiling water, 1 qt. ; 
macerate with occasional agitation till 
cold and strain. Excellent. 

3. — Water, 1 pt. ; sugar, 1 oz. ; essence 
of lemon, 30 drops ; pure acetic acid to 
acidulate. Inferior. Both are used to 
make lemonade. 

Boiled Lemonade. — 1. — The juice of 3 
lemons, 5 tablespoonfuls of sugar and 1 
cupful boiling water added to the lemons 
and sugar. Set aside to cool. When 
ready for use, put in lemonade glasses 
with cracked ice and dilute with water. 

2. — Allow 3 lemons to each qt. of 
water and about % lb. of sugar. Have 
the lemons perfectly clean, cut 2 thin 
slices from the center of each and lay 
aside. Chip off some of the thin yellow 
rind from several of ^the lemons and 
squeeze out the juice, pressing hard enough 
to extract some of the flavor of the skin. 
Put the juice, the clipped rind and the 
sugar in a large bowl; then pour on the 
desired amount of boiling water. Let it 
stand until cold, put away in the Ice chest 
and when ready to serve fitt the glasses 
one-third full of cold water or chipped 
Ice; add the lemon water and a slice of 
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the cut lemon. A maraschino cherry may 
be added. 

Claret. — One-lhird glass cracked ice, 1 
lemon, 2 oz. claret syrup. Shake w^l and 
add a glassful of plain soda. Stir, strain 
and add 1 slice lemon. Serve with 2 
straws. 

Diabetic Lenummlc. — Citric; acid, 5 
gi-ams ; glycerine, 20 to 30 grams ; water, 
1,000 C.C, 

Efffj. — 1. — Break 1 egg into a glass, 
l>eat it slightly, then add 1 de.ssertspoon- 
ful of lemon-juice sugar to taste, 1 table- 
spoonful of crushed ice and a little cold 
w'aler. Shake well until sufficiently 
cooled, then strain into another glass, fill 
up with iced water, .sprinkle a little nut- 
meg on the top and serve. 

2. — Break 1 egg in mixing glass, use 1 
or 2 lemons, simple syrup to taste. Shake 
well with ice. Use fine stream of soda 
and serve in bell glass with nutmeg or 
cinnamon. 

3. — Beat the white of an egg light and 
add to plain lemonade. 

4. — Pour a pint of boiling water over 
a cup of sugar, the juice of 4 lemons and 
the thin, yellow rind of 2 ; cool, then chill. 
Beat the yolks of 4 eggs tmtil lemon col- 
ored and thick, and then the whites until 
stiff. Mix them thoroughly ; add the 
lemon water and a pint of fine chipped 
ice or ice-cold water and serve. 

Fruit. — Crush 6 fine strawberries or 
raspberries well, add 1 teaspoonful of cas- 
tor sugar, small or otherwise according to 
taste, the juice of 1 lemon, a little cold 
water and strain into a tumbler. Add a 
little chushed ice, fill up with cold water 
and serve. 

Lemon Squash. — This is made in the 
same manner as lemonade, only leaving in 
the crushed halves of the lemon. 

MUk. — 1. — Dissolve % lb. loaf sugar 
in 1 pt. boiling water and mix with 1 gill 
lemon juice and 1 gill sherry ; then add 
3 gills cold milk. Stir the whole well to- 
gether and then strain it. 

2. — Take 4 lemons, pa)<» the rind as 
thin as possible ; squeeze them into 1 qt. 
water, add H lb. fine sugar ; let it stand 
2 or 3 hours and pass it through a Jelly 
bag. 

3. — Effervescing (without a machine), 
—Put into each bottle 2 dr. sugar, 2 
drops essence of lemon, % dr. bicarbonate 
potash, and water to fill the bottle ; then 
drop in 35 or 40 gr. of citric or tartaric 
acid in crystals and cork immediately, 
placing the bottles in a cool place or pref- 
erably in iced water. 

4;......Sesquicarbonate of soda, 2 sci*u- 

ples; sugart 2 dr, ; essence, pi lemon, 4 
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drops ; water, % pt. : lastly, 8 dr. tartaric 
acid in crystals. Care must be taken to 
avoid accidents from the bursting of the 
bottles. 

5. — Into a soda-water bottle nearly 
filled with water put 1 oz. sijgar ; essence 
of lemon (dropj)ed on the sugar), 2 
drops ; bicarbonate of potash in crystals, 
20 gr., and, lastly, 30 to 40 gr. of citric 
acid, also in crystals. Cork immediately. 

Pineapple. — 1. — Carefully boil 1 lb. of 
sugar in 1 (it. of water until it forms a 
tliin syrup, removing all scum as it rises. 
Set it to cool. Meantime squeeze the 
juice of 4 lemons into a dish. Peel a 
large, ripe pineapple, remove the eyes and 
grate it into a large punch bowl. Add the 
lemon juice and stir it well through the 
pineapple. Then stir in the syrup. Let 
the mixture stand a couple of hours and 
then add 1 qt. of ice water. Put a big 
lump of ice in a punch bowl, strain the 
mixture through a fine sieve into the 
bowl, ornament the top with cut fruits 
and serve in glass cups. 

2. — For pineapple lemonade use the 
juice of 4 small lemons, a can of shredded 
pineapple, a cupful of sugar and 4 cup- 
fuls of water. Makcj a syrup of the sugar 
and water and cool it before adding the 
lemon juice. 

Preservation of Lemon Juice . — Agitate 
a prolonged time with finest powdered tal- 
cum, filter, add sugar, boil and then fill 
hot into bottles and seal (vhite still hot. 

Powder. — 1. — Take 1 oz. crystallized 
citric acid, rub it fine and mix thoroughly 
with 1 lb. dry pulverized white sugar. 
Put in a single drop of oil of lemon peel 
to flavor it and mix well ; preserve in 
bottles for future use. In place of citric 
acid you may take tartaric acid. 

2. — Tartaric acid, 1 oz. : castor sugar, 
4 oz. ; essence of lemon, fine 1 dram. Mix 
these ingredients well together, spread 
them on a plate, stir and turn over re- 
peatedly until tlioroughly dry. Divide 
into 20 equal portions, warp them care- 
fully in separate papers and store for use 
in an air-tight tin. Each portion is sufifi- 
cient for 1 glass of lemonade. 

Seltzer . — Take the juice of 1 lemon 
with % glass of chipped ice, 1 oz. of 
lemon syrup made from the fruit and 1 
teaspoonful powdered sugar. Draw on 
about 2 oz. of soda and stir well until the 
sugar is dissolved. Strain into a tall 
mineral glass and fill with soda, using the 
fine stream to stir. Serve while foaming: 
If you have no freshly made lemon syrup 
cut 2 or 3 slices of the lemon rind into 
the glass when mixing. The powdered 
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sugar must be used to give ‘‘life” to the 
drink. 

Xiime. 

1. — ^Lime fruit syrup, % oz. ; lemon 
«yrup, % oz. ; solution acid phosphate, 

1 dram ; shaved ice, 2 jz. Mix with soda, 
stir thoroughly, strain into 8-oz. glass, 
fill slowly with coarse stream and stir 
again. 

2. — Pure lemon syrup, 1 oz. ; lime Juice, 
% oz. Pour over fine ice in mineral 
glass, fill up with soda and stir. 

3. — Into a 13-oz. glass, tall and slender, 
draw 1% oz. of grape juice, squeeze the 
juice of 1 lime and add 3 dashes of An- 
gostura bitters, 2 dashes of phosphate and 
1% oz. of simple syrup. Fill the glass 
one-third full of fine ice and the balance 
with carbonated water. Mix and deco- 
rate. 

Cordial . — Boric acid, oz. ; citric acid, 

2 oz. ; sugar, 3 lb. ; water, 2 pt. Dissolve 
by heat. When cold add lime juice, 30 
oz. ; tincture of lemon, 2 oz. ; water to 1 
gal. Mix and color with caramel. 

Pepsin. — Pure Pepsin, 260 gr. ; distilled 
water, 3 oz. ; glycerine, 3 oz. ; alcohol, 1% 
oz. ; purified talcum, % oz. ,* lime juice 
enough to make 1 pt. Dissolve the pep- 
sin in the water mixed with 8 fl.oz. of 
lime juice, add the glycerine and alcohol 
and then the remainder of the lime juice ; 
incorporate the talcum and set aside for 
several days, agitating occasionally, and 
then filter, adding through the filter 
enough lime juice to make 1 pt. of fin- 
ished product. To make a syrup of this 
add enough simple syrup to make 3 qt, 
and mix thoroughly. 

Vichy. — ^Into an 8-oz. glass of vichy 
shake a few dashes of lime juice from 
your spirit bottle, or squeeze into it the 
fresh juice of half a lime. 

Orange. 

1. — ^The juice of 15 oranges, the rind 
of 3 oranges, 2 qt. of water, % lb. of loaf 
sugar, crushed Ice. Remove the peel of 

3 oranges as thinly as possible, add it and 
the sugar to 1 pt. of water, then simmer 
gently for 20 minutes. Strain the orange 
juice into a glass jug, and add the re- 
maining 3 pt. of water. As soon as the 
syrup is quite cold strain it into the jug, 
add a handful of crushed ice and serve at 
once. 

2. ->>Slice crosswise 4 oranges and 1 
lemon ; put them into an earthen jug with 

4 oz. of lump sugar ; pour upon these 1 
qt of boiling water and allow to stand 
covered for 1 hour. Decant and ice. 

g, — Simple syrup, ^ fl.oz. ; tincture of 
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orange peel, % dr. ; citric acid, 1 scruple ; 
fill the bottle with aerated water. 

4. — Lemon juice, 1 oz. ; orange juice, 2 
oz. ; granulated sugar, 4 teaspoonfuls ; 
shaved ice, % glass. Mix In some soda 
by stirring, strain into 12-oz. glass and 
fill with coarse stream of carbonated 
water. 

Effervescing, or Aerated, or Sherbet . — 

a. — Mix 1 lb. of syrup of orange peel, 1 
gal. water and 1 oz. citric acid, charge 
strongly with carbonic-acid gas with a 
machine. 

b. — Syrup orange juice, % oz. ; aerated 
water, Vz pt. 

c. — Mix 1 lb. syrup of orange peel, 1 
gal. water and 1 oz. citric acid and charge 
It strongly with carbonic-acid gas with a 
machine. 

d. — Syrup of orange juice, % fi.oz. ; 
aerated water, pt 

Raspberry. 

1. — Add to 1 qt. fresh ripe berries the 
juice of 1 lemon and 1 tart orange. 
Bruise with a wooden spoon, add 1 pt. 
of water and let it stand an hour ; mean- 
while boil % lb. of sugar with 1 qt. of 
boiling water and let this become cold. 
Rub the fruit through a fine sieve ; add to 
the syrup and .serve with shaved ice In 
glasses or simply chilled. Currants may 
be used in the same way. 

2. — Raspberry vinegar, 2 oz. ; sugar, 1 
tablespoonful. Fill 8-oz. glass with coarse 
stream. 

MALT BEVERAGES 

Cherry. — Malt extract, 8 oz. ; tincture 
celery seed, 2 dr. ; orange syrup, 4 oz. ; 
comp, tincture gentian, 1 dr. ; lemon 
syrup, to make 2 pt. Mix and serve 1 
oz, in an 8-oz. mineral glass, with or with- 
out phosphate. 

Coca. — 1. — Fluid extract coca, 1 oz. ; 
alcohol, 1 oz. ; extract malt, to make 4 pt. 

2. — Extract malt, 4 oz. ; coca cordial, 
1 oz. ; cherry syrup, 10 oz. Mix. Trim 
with fresh cherry. 

3. — Extract malt, 4 oz. ; coca cordial, 

1 oz. ; syrup phosphoric acid, % dr. ; 
lemon syrup, 10 oz. Mix. Trim with 
sliced lemon. 

4. — Draw 1 oz. of coca wine syrup Into 
an 8-oz. glass, add 1 oz. of malt extract, 
a couple of dashes of phosphate and fill 
with soda. If desired, the phosphate may 
be omitted. 

C — K — . — 1. — Malt * extract, 8 oz, ; 
vanilla extract, 1 dr. ; orange syrup, 2 
oz. ; cinnamon syrup, 2 oz. ; Coca Cola, 

2 oz. ; simple syrup. 18 oz. This can be 
seiVed with foam in 12-oz. or B^oz. glasa 
Coca Cola la a proprietary article. 
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2. — Extract of malt, 2 lb. ; kola wine 
syrup, 3 pt. ; coca wine syrup, 1 pt. ; cin- 
chona wine syrup, 1 pt. ; pure orange 
wine, 1 pt. ; spirit of rose, fl.oz. ; acid 
solution of phosphate, 8 fl.oz. The kola 
wine syrup is made by adding 2 pt. of 
kola wine to 3 pt. of simple syrup. The 
coca wine syrup is made by adding 2 pt 
of coca wine to 3 pt. of simple syrup. 

3. — Malt extract, 8 oz. ; Coca Cola 
.syrup, 24 oz. Serve still in 8-oz. glass 
with or without phosphate. Coca Cola 
syrup for the above is composed as fol- 
lows : Fluid extract of kola, 2 oz. ; elixir 
of calisaya, 3 oz. ; wine of coca, 6 oz. ; 
extract of vanilla, 4 dr. ; fruit acid, 1 oz. ; 
syrup enough to make 1 gal. See page 206. 

Fruit, — Malt extract, 12 oz. ; raspberry 
syrup, 2 oz. ; cinnamon syrup, 2 oz. ; rose 
syrup, 2 oz. ; orange flower water, 2 dr. ; 
orange syrup, 12 oz. Serve with or with- 
out phosphate. 

Iron Malt. — Extract of malt, 8 oz. ; 
elixir of beef, iron and wine, 8 oz. ; pine- 
apple syrup, 8 oz. ; simple syrup, 1 pt. 
Mix and serve still in an 8-oz. mineral 
glass. 

Kola. — 1. — Malt extract, 6 oz. ; pine- 
apple juice, 4 dr. ; fluid extract kola, 2 
dr. ; extract vanilla, 2 dr. ; fruit acid, 2 
dr. ; lemon syrup, 25 oz. May be served 
still or foamed, with or without phos- 
phate. 

2. — Make same as the cocoa malt, using 
any tonic syrup containing the fluid ex- 
tract of kola nuts. 

Malt Wine Cordial. — Malt wine, 8 oz. ; 
orange syrup, 24 oz. Serve solid in 8-oz. 
glass. 

MALTED MILK 
How to Prepare Malted Milk. 

The following method is recommended 
by the editor of Modem Medicine : To a 
pint of milk add 1 tablespoonful of malt. 
The milk may be heated to a temperature 
of 60® F. After that it should be brought 
to a boiling point and boiled for 20 to 30 
minutes. This will check the further ac- 
tion of the malt. Milk thus treated does 
not form large, hard curds in the stom- 
ach and agrees perfectly with many per- 
sons who cannot digest milk in its ordi- 
nary form. This method of peptonizing 
milk is much preferable to the old way, in 
which various preparations of pancreatin 
were employed ; these animal substances 
not infrequently imparted a very unpleas- 
ant flavor and odor and sometimes poi- 
sonous substances. Prepared in the way 
above described it is always fresh, besides 
being daeap and convenient 
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1. — Put a tablespoonful in a shaker, 
fill half full with cold water, shake thor- 
oughly, strain into a 12-oz. glass and fill 
with fine stream. Cracked ice may be 
used if desired. 

2. — Malted milk, 1 tablespoonful ; pep- 
per and salt or sugar ; water, 8 oz. 

3. — Vanilla syrup, 2 teaspoonfuls ; un- 
charged water or milk, 2 tablespoonfuls ; 
cream, plain, 2 tablespoonfuls ; cracked 
ice, sufficient ; malted milk, 1 tablespoon- 
ful. Put in a shaker, shake thoroughly, 
strain and fill glass with plain soda, fine 
stream. 

4. — Malted milk, 2 oz. ; plain cream, 1 
oz. ; plain water, ice cold, to fill 10-oz. 
glass. Shake well and top off 
whipped cream and grated nutmeg if a*»- 
sired, or serve plain. Cracked ice may be 
used, but the cold water makes a bette^r, 
creamier drink. 

Cocoa. — Chocolate syrui), 1 oz. ; plain 
cream, 1 oz. ; shaved ice, sufficient; plain 
water, 2 oz. ; malted milk, 2 tablespoou- 
fuls. Put in a shaker, shake thoroughly, 
strain and fill glass with fine stream. 

Coffee Syrup. — Prepare a syrup of 8 
oz. malted milk, 16 oz. sugar, 2^ oz. 
coffee extract, 24 oz. water. Dissolve 
malted milk and coffee in water. Strain, 
cool, add coffee extract and color with 
caramel. 

Coffee Punch. — Malted milk coffee 
syrup, 2 oz. ; shaved Ice, ^ glass ; milk, 
H oz. Fill 12-oz. glass with soda and 
sprinkle on nutmeg. % 

Egg. — 1. — Vanilla syrup, 1 oz. ; plain 
cream ; 1 oz. ; 1 egg ; shaved ice, sufficient ; 
plain water, 2 oz. ; malted milk, 2 table- 
spoonfuls. Put in shaker, shake thor- 
oughly, strain and fill glass with fine 
stream and sprinkle with nutmeg. 

2. — Put 1 egg in mixing glass ; vanilla 
syrup, 1 to 2 oz. ; plain cream, 3 oz. ; 
malted milk, 2% teaspoonfuls. Shake well 
with ice. Use fine stream only and serve 
in bell glass. 

3. — Coffee or chocolate syrup, 1% oz. ; 

1 egg ; sw'eet cream, 1 oz. ; malted milk 

2 teaspoonfuls ; shaved ice. Shake thor- 
oughly and fill with soda, using fine 
stream mostly. 

4. — Plain syrup, oz. ; sherry wine, 1 
tablespoonful ; 1 egg ; cream, % oz. ; suffi- 
cient ice; malted milk, 1 tablespoonful. 
Put in shaker, shake thoroughly, fill glass 
with heavy and fine stream ; strain into 
12-02. thin glass. 

5. -~One egg ; malted milk, 1 teaspoon- 
ful ; clam bouillon, % oz. ; hock syrup, 1 
oz. ; cracked ice, % tumblerful. Shake 
well, strain and add 1 dash of liquid 
phosphate, filling with plain soda. Pour 
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from shaker to tumbler and serve with 
nutmeg and straw. 

Hot Malted Malted milk, 1 des- 

sertspoonful ; hot soda, 1 cupful. Season 
with pepper and salt. 

Ice Vremn . — Vanilla syrup, 2 teaspoon- 
fuls ; uncharged water or milk, 4 oz. or 
1-3 glass ; ice cream, 2 tablespoonfuls ; 
Horlick’s malted milk, 1 tablespoonful. 
Put in a shaker, shake thoroughly, strain 
and fill glass witli plain soda, fine stream. 

Milk Orange , — Orange syrup. 2 tea- 
spoonfuls ; uncharged water or milk, 4 
oz. or 1-3 glass : cracked ice, sufficient ; 
eggs, 1 or 2; Horlick’s malted milk, 1 
tablespoonful. Put in shaker, shake thor- 
oughly, strain and fill glass with plain 
soda. 

Syrup. — Malted milk, 8 oz. ; hot water, 

8 oz. ; simple syrup, 4 pt. 

MEAD 

Mead is an old-fashioned beverage, but 
a very pleasant one, if care is taken in 
making it. It is generally made over- 
strong, too much honey being used to the 
proportidin of water. 

1. — On 30 lb. honey (clarified) pour 13 
gal. soft water, boiling hot. Clarify with 
the whites of eggs, well beaten ; boil 
again, remove all scum as it rises, add 1 
oz. of best hops and boil for 10 minutes, 
then pour the liquor Into a tub to cool, 
spreading a slice of toast on both sides 
with yeast, and putting it into the tub 
^vhen the liquor is nearly cold. The tub 
should stand in a warm room. When 
fermentation has thoroughly begun ; pour 
the mixture into a cask, and as it works 
off, fill up the cask, keeping back some 
of the liquor for this purpose. Bung 
down closely when fermentation has 
ceased, leaving a peg hole, which can be 
closed up in a few days. Let it remain 
a year in the cask before bottling off. 

2. — Water, 10 gal. ; strained honey, 2 ! 
gal. ; burned white ginger, 3 oz. troy ; 
lemons, sliced, 2. Mix all together and 
boil for half an hour, carefully skim- 
ming all the time. Five minutes after the 
boiling commences add 2 oz. troy of hops ; 
when partially cold put it into a cask to 
work off. In about 3 weeks it will be fit 
to bottle. 

3. — Cherry juice, 1 pt. ; rose syrup, 4 
oz; ; cinnamon water syrup, 8 oz. ; mead 
extract, 4 oz. ; fruit acid, % oz. Mix 
thoroughly with 8 pt. of simple syrup. 

4. — Mead extract, 8 oz. ; Angostura 
bitters, 12 oz. ; honey, gal ; rock candy 
syrup, 1% gal. ; tartaric (or citric) acid, 

1 02 . ; water* 4 oz. 


(Phosphates) 


cloves, 1 oz. ; cinnamon, 1 oz. ; ginger, 1 
oz. ; nutmeg, 1 oz. ; pimento, % oz. ; sas- 
safras bark, 3 oz, ; lemon gratings, 1 oz. ; 
orange gratings, 1 oz. Bruise the drugs 
In a mortar or grind them very coarse and 
tie them loosely in a cheese cloth or mus- 
lin bag. Suspend them in 2 gal. of sim- 
ple syrup and heat to 80® C. for a few 
hours, the iongci* the better providing the 
temperature is not too high. The sassa- 
fras and pimento should be boiled in 2% 
pt. of water until it has boiled down to 
about 1 pt. Filter and add 2 pt. of 
honey and then mix with the other syrup. 
Add syrup enough to make 2% gal. and 
filter through a felt filter bag. 

6. — Coloring Mead . — Mead syrups may 
all be colored with caramel ; when served 
they should look like a dark root beer. 

7. — Extract. — Sarsaparilla, 2 lb. ; lig- 
num vitae wood, 1 lb. ; licorice root, 1 lb. ; 
ginger root, 12 oz. ; cinnamon bark, 12 
oz. ; coriander seed, 0 oz. ; aniseed, 2 oz. ; 
mace, 4 oz. Contuse or cut very finely 
and put up in 2 or 4 oz. packages. 

8. — ScnHng Mead . — Into a 12-oz. glass 
draw 11^ to 2 oz. and fill within about an 
inch of the top with carbonated water. 
Mix by pouring and then foam by the use 
of a fine sti'eam as in serving root beer. 

PHOSPHATES 

Plmsphates for the soda fountain are a 
.solution of acid phosphate with any of the 
fruit or flavored syrups, omitting the soda 
foam, as phosphates are served solid. To 
each gallon of flavored syrup 8 fl.oz. of 
acid phosphate is added. 

Acid Fhosuhates. — 1. — Bone ash, 32 
av.oz. ; sulphuric acid, 24 av.oz. ; water, 
sufficient to make 1 gal. Mix the bone 
ash with 2 pt. of water in a glass or 
earthenware or other container which Is 
not acted upon by the acid ; add the acid 
previously diluted with the remainder of 
the water and mix thoroughly. Set the 
mixture aside for 24 hours with occa- 
sional stirring, then transfer the same 
upon a strong muslin strainer and subject 
to pressure, avoiding contact with metals ; 
add to the magma some water and let 
drain until 1 ga). of liquid has been ob- 
tained, then filter through paper. 

2. — Phosphoric acid, 50 per cent., 64 
parts ; precipitated chalk, 12 parts ; cal- 
cined magnesia, 1 part ; potassium carbo- 
nate, 1 part; distilled water, 178 parts. 
Add the chalk to the acid graditally and 
then add the magnesia and stir well. Dis- 
solve the potassium carbonate In 9 fl.o 2 . 
of the water, add the solution gradually 
to the acid liquor, and mix the remaind^ 


3. — Tonka beans, 2 dr. ; mace, 2 dr. 
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of the water, set aside for 1 or 2 hours 
and filter. 

3. — Phosphoric acid, 8 oz. ; potassium 
phosphate, 80 gr. ; magnesium phosphate, 
160 gr. ; sodium pho.sphate, 80 gr. ; cal- 
cium phosphate, 240 gr. ; water, to make 
8 pt. 

Apricot. — Apricot syrup, 96 fl.oz. ; 
peach syrup, 16 fl.oz. ; orgeat syrup, 8 
fl.oz. ; solution acid phosphate, 8 fl.oz. 
Mix. 

Calisaya. — Elixir of calisaya, 16 fl.oz. ; 
solution of acid phosphate. 8 fl.oz. ; or- 
ange syrup, sufficient to make 1 gal. Mix. 

Celery. — 1. — Celery essence (4 oz. to 
pint), 16 fl.oz. ,* solution acid phosphate, 
8 fl.oz. ; lemon syrup, sufficient to make 
1 gal. Mix. 

2. — Fluid extract of celery .seed, 4 
fl.oz. ; solution acid phosphate, 8 fl.oz. ; 
orange syrup, 32 fl.oz. ; lemon syrup, 
sufficient to make 1 gal. Add the fluid 
extract of celery to the acid solution, let 
stand for several hours, pass through a 
wetted paper filter and mix with the 
syrups 

3. — Tincture celery seed, 1 oz. ; pine- 
apple juice, 8 oz. ; juice of 1 lemon ; sim- 
ple syrup, q. s. 4 pt. 

Cherry. — 1, — Solution of acid pho.s- 
phate, 8 fl.oz. ; cherry juice, red, 16 fl.oz. ; 
raspberry juice, 8 fl.oz. ; syrup, sufficient 
to make 1 gal. Mix. 

2. — Solution of acid phosphate, 8 fl.oz. ; 
wild cherry syrup, 32 fl.oz. ; orange syrup, 
sufficient to make 1 gal. Mix. 

3. — Wild Cherry. — a. — Solution of acid 
phosphate, 8 fl.oz. ; cherry juice, German 
black, 8 fl.oz. ; syrup of wild cherry, 
U. S. P. 16 fl.oz. ; oil of bitter almond, 10 
drops ; syrup, sufficient to make 1 gal. 
Mix. 

b. — Essence bitter almond, 10 dr. ; acid 
phosphate, 12 oz. ; fruit acid, 1 oz, ; sim- 
ple syrup, 3 qt. ; caramel coloring, 1 dr. ; 
cochineal coloring, V 4 , dr. 

c. — Oil bitter almond, 6 drops ; acid 
phosphate, 2% oz. ; caramel, 6 dr. ; rock 
candy syrup, enough to make 2 pt. Dis- 
solve the oil of bitter almond in V 4 . oz. 
of alcohol and mix with the other ingre- 
dients. 

Chocolate. — CThocolate syrup, 1 oz., and 
cracked Icej add a little solution acid 
phosphate and dll with plain soda. 

Coca. — ^Pluld extract of coca, 1 fl.oz. ; 
solution of acid phosphate, 8 fl.oz, ; va- 
nilla syrup, sufficient to make 1 gal. Add 
the fluid extract of coca to the acid solu- 
tion, let stand for several hours, pass 
through a wetted paper filter and mix 
with syrup. 

CVanberrp.— Cranberry syrup, 1 fl.oss ; 
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solution acid phosphate, a teaspoonful ; 
plain soda, 7 oz. Mix and serve. 

— 1. — Draw into a thin 9-oz. tum- 
bler 2 oz. of Maltese (red) orange syrup 
and add an egg, a few squirts of acid 
phosphate and a small piece of ice ; shake 
well, fill shaker with soda water — using 
the large stream only — and strain. 

2. — Syrup lemon, % oz. ; 1 fresh egg ; 
solution acid phosphate, 1 dr. Serve the 
phosphate from an essence bottle. 

Frozen Phosphate. — Fill 8 or 9-oz. 
glass with finely .shaved ice, add 3 dashes 
of solution of acid pho.sphate and nearly 
cover the ice with the desired syrup ; 
serve with a spoon. 

Fruit. — 1. — Solution of acid phosphate, 
8 fl.oz. ; cherry syrup, 16 fl.oz. ; pineapple 
.syrup, 16 fl.oz. ; raspbeery syrup, 16 fl.oz. ; 
strawberry syrup. 16 fl.oz. ; orange syrup, 
16 fl.oz. ; lemon syrup, sufficient to make 

1 gal. Mix. 

2. — Into a mineral water (7 or 8 oz.) 
glass draw 1 to 1% oz. of the specified 
fruit syrup, add 1 dr. dilute phosphoric 
acid or phosphate solution ; in another 
glass draw plain carbonic-acid water and 
pour into the first tumbler or glass to fill 
it, avoiding foam. This is preferable to 
making a long line of varying fruit phos- 
phate syrups. 

Grape. — 1.— Solution of acid phos- 
phate, 8 fl.oz. ; grape juice, 16 fl.oz. ; rasp- 
berry syrup, sufficient to make 1 gal. 

2. — Grape juice, 1 oz. ; orange syrup, 

2 oz. ; acid phosphate, 20 drops. Serve in 
a mineral glass. 

Ginger. — 1. — Solut, ess. ginger, 2 oz. ; 
solut, ess. lemon, % oz. ; solut. acid phos- 
phate, 8 oz. ; syrup, 8 pt. 

2. — ^Solution of acid phosphate, 8 fl.oz, ; 
tincture of ginger, 4 fl.oz ; lemon syrup, 
sufficient to make 1 gal. Add the tincture 
of ginger to the acid solution, let stand 
for several hours and pass through a wet- 
ted paper filter and mix with the lemon 
syrup. 

Kola. — 1. — Solution of acid phosphate, 
8 fl.oz. ; fluid extract of kola, 4 fl.oz. ; 
vanilla syrup, sufficient to make 1 gal. 
Add the fluid extract of kola to the acid 
solution, let stand several hours, pass 
through a wetted paper filter and mix 
with the vanilla syrup. 

2. — Fluid extract of kola, 1 02. ; soluble 
essence of lemon, ^ oz. ; compound tine, 
of vanillin. 6 dr. ; acid solution of phps^ 
phate, 2 oz. ; rock candy syrup, to 32 oz. 

Lemon. — 1.— Lemon syrup, 7 pt; pine- 
apple syrup, 1 pt; solut acid i^osphate, 
8 fl.oz. 

2.— Solution of acid phosphate, 8 ; 
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lemon syrup, sufficient to make 1 gal. 
Mix. 

3. — Ext. lemon, 1 fl.oz. ; tine, celery 
seed, 2 fi.oz. ; pineapple juice, 8 fl.oz. ; 
acid phosphate, 6 fl.oz. ; syrup, to make 
8 pt. 

Mint, — Spirit of spearmint, 2 fl.dr. ; so- 
lution of acid phosphate, 2 fl.dr. ; simple 
syrup, enough to make 32 fl.oz. The 
syrup may be colored a pale green by add- 
ing a tincture made by macerating spin- 
ach in alcohol. 

Orange. — 1. — Solution of acid phos- 
phate , 8 fl.oz. ; orange syrup, sufficient to 
make 1 gal. Mix. Blood orange phos- 
phate syrup may be prepared in the same 
manner by using blood orange syrup. 

2. — Essence of orange (1-8), 1 to 4 
fl.dr. ; solution acid phosphate, 12 oz ; 
solution citric acid (50 per cent), 1 oz. ; 
caramel coloring, 1 dr. ,* cochineal color- 
ing, 15 m. The quantities given are suffi- 
cient to flavor 1 gal. of syrup. 

3. — Blood Orange. — Raspberry juice, 6 
oz. ; extract orange, 1% oz. ; fruit orange, 
% oz. ; syrup, 1 gal. ; red coloring, enough. 
The addition of raspberry juice improves 
the orange flavor. The acid phosphate (1 
dr.) is added when the drink is served. 

4. — Cider. — so-called orange cider 
phosphate may be made by adding to each 
gallon of finished product from the fol- 
lowing formula about 4 oz. of dilute phos- 
phoric acid or an equal quantity of solu- 
tion of acid phosphates of the National 
Formulary. 

Express the juice from sweet oranges, 
add water equal to the volume of juice 
obtained and macerate the expressed or- 
anges with the juice and water for about 
12 hours. For each gal. ^f juice add 1 
lb. of granulated sugar, grape sugar or 
glucose, put the whole into a suitable 
vessel, covering to exclude the dust, place 
in a warm location until fermentation is 
completed, draw off the clear liquid and 
preserve in well-stoppered stout bottles in 
a cool place. 

Pepsin, — 1. — ^Essence of pepsin, 8 oz. ; 
tincture of celery seed, 1 oz. ; lemon syrup, 
enough to make 4 pt. 

2.^-Solutlon of pepsin, N. F., 8 oz. ; 
raspberry sjrrup, 16 oz. ; solution of acid 
phosphate, 4 oz. ; syrup, enough to make 
4 pt. Lime Juice, orange, grape and other 
phosphates are similarly made. 

Pineapple * — 1. — Take a large glass 
with the fruit and shaved ice about half 
full, add a little phosphate and draw on 
soda, , stirring with the fine stream. It 
may be served as It is with straws or 
strain into a thin mineral glass. 

2.— Solution ot add phosphate, 8 fl.oz. ; 
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! orange syrup, 16 fl.oz. ; vanilla syrup, 8 
fl.oz. ; pineapple syrup, sufficient to make 
! 1 gal. Mix. 

Raspberry . — 1. — Raspberry syrup, 1 
gal. ; solut. acid phosphate, 8 oz. ; solut. 
ess. rose, % oz. 

Strawberry. — 1. — Strawberry syrup, 7 
pt. ; vanilla syrup, 8 oz. ; pineapple syrup, 
8 oz. ; solut. acid phosphate, 8 oz. 

2. — Solution of acid phosphate, 8 fl.oz. ; 
pineapple syrup, IG fl.oz. ; strawberry 
syrup, sufficient to make 1 gal. Mix. 

3. — Wild Strawberry. — a. — Strawberry 
syrup (from juice), 6 pt. ; lemon syrup, 
1 pt. ; Infusion wild cherry (fresh), 1 pt. ; 
tartaric acid, 2% dr. Dissolve the acid 
in the Infusion and add, with the lemon 
syrup, to the syrup of strawberry. Serve 
without foam in thin mineral glasses. 

b. — Strawberry syrup, 6 pt. ; lemon 
syrup, 1 pt. ; fresh infusion wild cherry, 1 
pt. *, tartaric acid, 2% dr. Dissolve the 
acid in the infusion and add with the 
lemon syrup to the syrup of strawberry. 
Serve without foam in thin mineral 
glas.ses. 

Tangerine, — Tangerine syrup, 7 pt. ; 
pineapple syrup, 8 fl.oz. ; muscatel wine, 
8 fl.oz. ; solut. acid phosphate, 8 fl.oz. 

PUNCHES 

1. — Into a 12-oz. glass draw 1% oz. 
of simple syrup. Into this squeeze the 
juice of 1 lemon and 1 orange. Fill one- 
third full of lemon ice and balance with 
carbonated water. 

2. — ^Into a 12-oz. glass draw 1% oz. of 
tonic syrup and break into it an egg. Add 
the juice of a small orange, an ounce of 
grape juice and a little flne shaved Ice. 
Shake thoroughly and fill with carbonated 
water, the same as when making an egg 
phosphate. Strain into a clean glass and 
serve. 

3. — ^Into a 14-oz. glass draw 2 oz. of 
pineapple syrup, 1 oz. of grape juice and 
% oz. of claret wine. Into this squeeze 
the Juice of % of an orange and fill 1-3 
full of flne ice. Fill with soda and mix 
with spoon, decorate with slice of an or- 
ange and 2 cherries on picks. Serve with 
straws. 

4. — ^Into a 12-oz. glass draw H oz. of 
raspberry syrup, 1 oz. of lemon syrup 
and 1 oz. of claret wine (the wine can 
be replaced by grape Juice). Into this 
squeeze the Juice of H a lemon, fill glass 
1-3 full of flne ice and the balance with 
carnboated vmtev. Mix by sthTing, deco- 
rate with a slice of lemon and serve with 
straws. 

5. -~Yolk of 1 egg; grape juice, t oz.; 
lemon Julce> 2 dr. ; powdered sugar, 2 
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teaspoonfuls. Mix well together ; add the 
hot water, top off with whipped cream 
and serve with nutmeg and cinnamon. 

6. — ^Into a 12-oz. glass draw % oz. of 
raspberry, % oz. of orange syrup and 1 
oz. of grape JuJee. Into this squeeze the 
juice of % a lemon and fill 1-3 full of 
i<?e, then fill with soda water and mix. 
Into this put 2 cherries and 2 pineapple 
cubes on toothnicks. Serve with straws. 

Cider. — Chip the thin yellow rind from 
a lemon, bruise It slightly and add a cup 
of sherry wine. Let it stand an hour. 
Squeeze the Juice of 1 lemon and 2 or- 
anges over 1% cups of granulated sugar, 
add a quart of cider that has a slight 
“nip,” then pour over the lemon rind and 
sherry. Turn Into a freezer and freeze 
same as water ice. Serve in glasses and 
over each pour a teaspoonful of brandy. 

Claret. — Claret syrup. H oz. ; orange, 
1 slice ; lemon, 1 slice : .shaved ice, M 
glass. Fill 12-oz. glass with coarse 
stream, stir, decorate with fruit and serve 
with straws. 

Coffee. — Malted milk coffee syrup, 2 
oz. ; shaved ice, 2-3 glass ; milk, 4 oz. 
Fill with plain soda, stir rapidly, serve 
spices to please. 

Fruit. — 1. — The Pure Fruit Punches 
without the addition of any kind of li- 
quor, are made the same as any water ice, 
only keep the composition at 15® instead 
of 20®, and freeze only about half, in 
order to have the punch in a .semi-liquid 
state. You may add 2 3 whites of 

eggs for every 12 quarts of water ice. 

2. — Into a 14-oz. glass draw 1 oz. of 
pineapple syrup, % oz. of raspberry syrup 
and % oz. of lemon sv^’up. Into this 
squeeze the juice of % a small grape 
fruit. Fill the glass 1-3 full of orange 
ice and the balance with carbonated 
water, mix and decorate with a slice of 
orange. 

3. — In 3 pt. of water di.ssolve 1 lb. of 
sugar. Run through a felt filter bag and 
add % pt. of orange Juice, % pt. of 
lemon juice, 4 oz. of either strawberry or 
raspberry concentrated syrup. Place in 
a punch bowl and ice. Add H pt. of 
fresh cut pineapple cubes and % pt. of 
preserved fruits. 

4. — ^Strawberry syrup, 2H pt ; orange 
syrup, 2H pt. ; pineapple syrup, 2% pt; 
lemon juice, ^ pt Mix well and strain. 
To 1% 02 . of this syrup add ^ tumbler’ 
ful of shaved ice, 3 strawberries, 1 slice 
of pineapple, 1' slice of orange and suffi- 
cient oarbonated water to fliVOie glass. 

5. -*-Strawberry syrup, orange syrup, 
pineapple syntp, raspberry svrup. of each 
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1 pt. ; grape juice, 4 pt. Serve in mineral 
gla.ss same as any syrup. 

6. — ^Lemon syrup, 1 pt. ; strawberry 
syrup, 1 pt. ; orange S 3 n*up, 1 pt. ; acid 
phosphate, % oz. ; 1 sliced orange. Serve 
1% oz. in mineral water, add shaved ice. 
Fill glass with solid soda, top with mara- 
schino cherries and serve with a straw. 

7. — Into a 14-oz. glass draw % oz. each 
of strawberry, orange and raspberry 
syrup. Into this squeeze the juice of % 
lemon. Fill 1-3 full of fine ice, add a 
spoonful of fruit salad and fill with car- 
bonated water and mix. 

8. — ^Lemons, 1 doz. ; oranges, % doz. ; 
grated pineapple, 1-3 ; sugar to taste ; 
strain through sieve ; add water enough 
to make 1 gal. Garnish with strawber- 
ries, raspberries or maraschino cherries. 

Grope. — 1. — Grape juice, 2 oz. ; sweet 
cream, 2 oz. ; ice cream, 1 spoonful ; bit- 
ters, 3 dashes. Shake thoroughly, strain, 
pour back into shaker and add soda to 
fill glass. Throw as for mixing egg 
drinks. Nutmeg may be added if desired. 

2. — In an 8-oz. stem glass place 1 oz. 
of orange syrup, add % oz. of grape juice, 
a slice of lemon and cracked ice. Fill 
with soda and serve. 

Mint. — Put into a punch bowl 1 cup of 
granulated sugar and the juice of 6 lem- 
ons. Peel 3 lemons and slice them very 
thin. When the sugar has dissolved add 
the sliced lemon, 1 doz. sprays of mint 
and an abundance of crushed ice. Now 
stir in 3 bottles of imported ginger ale 
and enough green vegetable coloring mat- 
ter to make the punch of the desired green 
shade. 

Orange. — Grate the yellow rind from 2 
oranges and add 1 lb. of white sugar and 
1 pt. of water. Stir together until the 
sugar is entirely dissolved and boil 6 
minutes after It comes to a boil. When 
cold add the juice of 1 lemon and the 
juice of 4 oranges. Pour over cracked ice 
and add about 1 qt. of clear water. 

Pineapple. — 1. — CJut a peeled pineapple 
into small pieces and cover with a cup of 
sugar; stand until syrup is drawn out; 
then strain, squeezing hard, and set in 
ice. Serve in tiny glasses of crushed ice, 
adding a dash of maraschino to each glaso 
as you pour in the pineapple syrup. 

2. — To the juice of 6 lemons and 6 oi> 
anges add sugar to taste, with sliced pine- 
apple and a few bits of lemon peel, 2 qt 
of water and chopped ice to cooL 

Pistachio. — 1. — Pistachio syrup, 1 ^ 
oz. ; cream, 1 oz. ; Jamaica rum, 3 dashes ; 
crushed ice. Fill with soda, shake well, 
grate a little nutmeg on the top. 

2.-— Pistachio syrup, %oz. ; lime juice 
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syrup, % oz. ; raspberry syrup, % oz. ; 
ice cream, 3 oz. ; ice, Vz glass. Shake, 
strain, toss and serve 

Raspberry. — Raspberry syrup, 1 % oz. ; 
juice of % lemon ; blackberry brandy, % 
oz. Fill 10-oz. glass half full shaved ice 
and fill with soda, adding small piece of 
lemon peel. Straws. 

2. — Raspbery wine (unfermented) , 2 

oz. ; lemon juice, 1 dash, drawn in 8-oz. 
mineral gln.ss half full of shaved ice. Fill 
glass with plain soda, squeeze piece of 
lemon or orange rind into the punch and 
serve with cut straws. 

Strawberry. — ^Crush 1 qt. of ripe straw- 
berries with % pt. of raspberries and 
strain the juice through a hair sieve. 
Make a syrup with 2 large cupfuls of 
sugar and 1% cups of water. Mix with 
the juice and syrup a large glass of sweet 
port wine and keep on ice for several 
hours. Serve in small glasses with maca- 
roons or lady fingers. 

Tutu Frutti Punch. — Boil for ,5 min- 
utes 1 qt. of water and 1 lb. of sugar. 
Add grated rinds of 2 lemons and 4 or- 
anges and continue boiling for 5 minutes. 
Strain and add 1 qt. cold water. Extract 
the juice from the lemons and oranges, 
strain and mix with 1 lb. of seeded 
malaga grapes, 2 sliced tangerine oranges, 
4 slices pineapple, contents of 1 pt. bottle 
of maraschino cherries. Serve from a 
punch bowl in which a cube of ice has 
been placed. 

SUNDAES. 

1. — Ladle of ice cream ; circle center 
with 6 peppermint wafers on toothpicks, 
lay on top cube of pineapple, small piece 
of sliced orange and a whole cherry. 

2. — Ginger cordial syrup, mix with gin- 
ger fruit, pour over vanilla ice cream, 
sprinkle with cinnamon. Serve in sundae 
cup and top off with maraschino cherries. 

3. — ^Place 5 macaroons around edge of 
saucer. Place a cone of vanilla ice cream 
(measured out with a 12-to-the-quart ice 
disher) in the center of the saucer. Over 
the ice cream pour % ladleful of pine- 
apple fruit and 1 oz. of maple syrup. Top 
off with a small measure of maple sugar. 

4. — In a 9-oz. stem glass place vanilla 
cream, 1 scoop ; strawberry cream, 1 
scoop ; crushed pineapple, 1 oz. ; crushed 
raspberries, 1 oz. Place a lady finger at 
each side in top of glass. Top with 
whipped cream and a cherry. 

Cherri#.— Turn a measure of lee cream 
in a saucer champagne glass, pour over 
this several maraschino cherries and I oz. 
(rf cherry pho«?hate syrup. Serve with 
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a spoon. Can be improved by adding a 
little whipped cream. 

Chocolate. — Strawberry syrup, 10 oz. ; 
vanilla syrup, 10 oz. ; raspberry syrup, 8 
oz. ; chocolate syrup, 4 oz. Pour a ladle 
of this sauce over plain ice cream. 

Chop Suey for Sundaes. — 1. — Seeded 
raisins, lb. : shredded cocoanut, 2 oz. ; 
green cherries. 4 oz. ; red cherries, 4 oz. ; 
sliced pineapple, 4 oz. ; dates, 4 oz. Chop 
and mix ; add maple and cherry syrup, 
equal parts, to thin enough to serve ; 2 
oz. port wine and 2 oz. sherry wine adds 
to the flavor. 

2. — Half lb. of figs chopped into small 
pieces. % lb. of seeded dates cut up, 1 lb. 
of English walnuts broken, but not too 
fine. *Add syrup enough to make 2 qt., 
color dark red. Fill a sundae glass two- 
tbirds full of ice cream, pour over it a 
large ladle of chop suey, a little whipped 
cream and a cherry on top. 

Dates, Stuffed . — Use souffle dish; put 5 
stuffed dates around ice cream ; flavor 
with maraschino juice ; top with whipped 
cream and chcu ries. 

Nut Sundae. — 1. — Ice cream ; sliced or- 
ange, cut in diamond-shaped pieces ; sliced 
pineapple, rut in triangular shape ; Eng- 
lish walnuts ; maraschino cherries. The 
nuts and fruit are to be arranged artisti- 
cally and no syrup used. 

2. — In a saucer place a No. 8 cone of 
vanilla ice cream. Around the ice cream 
place a ring of marshmallows, above this 
a ring of 6 walnut halves. Add 2 red 
and 2 green or white cherries and over all 
pour 1 oz. of grape juice. Serve nabisco 
wafers. 

3. — Small spoonful ice cream in sundae 
cup, then pour over some grated walnuts, 
then some more ice cream, then top off 
with sliced bananas and whipped cream. 

4. — Ladle of ice cream ; top with usual 
amount of fruits mixed, raspberries, sliced 
peaches and claret syrup ; a teaspoonful 
of nut sundae ; dress with whipped cream 
if desired, fancy whole cherries and cubed 
pineapple. 

5. —Chop 1 lb. of mixed nuts and add 
10 oz. of crushed strawberry and 10 oz. 
of crushed pineapple sauce. Pour over 
plain ice cream. 

6. — ^into a sundae cup turn a cone- 
shaped measure of ice cream, over this 
pour a ladleful of walnut bisque, or wal- 
nut flakes, made according to directions 
on package, or sprinkle broken nuts over 
the top of the cream and pour on It an 
ounce of maple syrup. This can also be 
served toi^ped with vHilpped cream and a 
cherry. 

Pine^p(e.—Tbe iwe of 
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larger pieces, rather than the line crushed, 
is recommended, as It makes a better ap- 
pearance and It Is nicer to eat with Ice 
cream. The pineapple as it comes from 
the jars should be diluted with 2 parts 
of plain syrup in bowl on counter. Turn 
a cone-shaped measure of Ice cream into 
sundae glass. Over this pour a ladleful 
of the fruit from the bowl and serve with 
a spoon. 

Strawberry. — For this purpose it is bet- 
ter to use the whole fruit rather than the 
crushed strawberry. The whole straw- 
berries as they come from the jars should 
be diluted with 2 parts plain syrup in 
bowl on counter. Turn a cone-shaped 
measure of ice cream into a sundae glass, 
over this pour a ladleful of fruit from the 
bowl and serve with a spoon. 

Tutti Fratti. — Mix the following in a 
porcelain container : Crushed pineapple, 
% pt. ; crushed strawberry, % pt. ; 
cruished cherries, % pt. ; crushed peach, 
% pt. ; crushed blackberry, % pt. ; prune 
Juice, % pt., and a sufficient amount of 
simple syrup to give it the desired work- 
ing consistency. Serve same as all sun- 
daes. 

Watermelon. — ^Take a long glass dish 
and lay on it a neat slice of the heart of 
a ripe watermelon, avoiding the seeds. On 
one end of the dish put a small ladleful 
of pineapple water ice, at the other end 
place a similar quantity of orange water 
ice. Pour over all a little strawberry 
syrup and put a maraschino cherry on 
the water ice at each end of the dish. 

HOT BEVERAGES 

Beef. 

1. — ^Add 1 oz. of sweet cream to a cup 
of beef bouillon and top with whipped 
cream and you have a delicious drink. 

2. — ^About 5 gr. crystal pepsin, % oz. 
boiling water. Dissolve, then add 1 tea- 
spoonful beef bouillon, 1 cupful hot soda. 
Serve with pepper and salt. 

3. — ^Pirst make an extract by taking 6 
oz. extract of beef, 16 oz. hot water, 5 
dr. tincture of black pepper. Dissolve the 
beef extract in the hot water and add the 
tincture of black pepper. To make the 
tincture of black pepper take 2 oz. of 
whole black pepper, crush it, add 10 oz. 
alcohol. Steep and filter. To dispense, 
take 1 oz. of the beef extract, dash of 
cream, dash of salt and dash of celery 
salt. Fill up with hot water, stirring 
with spoon while fiUing. 

4. -^Be^ Jelly, 8 oz. ; hot water, 1 pt. ; 
extract of celery, 1 dr. ; caramel 1 dr. 
Dissolve the beef Jelly In the hot water 
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and add the celery and caramel. Use a 
shaker top in the bottle, as there is likely 
to be a sediment which necessitates shak- 
ing. In a 6 or 7-oz. cup place about 2 
teaspoonfuls of this extract, draw on a 
sufficiency of hot water, add salt to suit 
the taste and stir with a spoon. 

Caltsaya Tonic. 

Fluid extract cinchona. 1 oz. : lemon 
syrup, 1 oz. ; lemon juice, 1 oz. ; hot 
water, 7 oz. 

Checkerberry. 

Draw H oz. of wlntergreen spray and 
1 oz. of red orange syrup into a mug and 
fill with hot water. Top with whipped 
cream. It may also be served by using 
1 oz. wlntergreen syrup and omitting the 
orange, but the first is to be preferred. 
The two syrups may be kept mixed and 
ready for dispensing. 

Chicken Cream. 

Two oz. of concentrated chicken and % 
oz. of sweet cream. Stir while adding hot 
water, after seasoning with a little spice. 

Chocolate. 

1. — Soluble powdered extract of choco- 
late, about 1 teaspoonful ; hot soda, suffi- 
cient quantity to dissolve. Stir well and 
add loaf sugar, 4 cubes ; prepared milk, 
I dessertspoonful ; hot soda, 1 cupful ; 
whipped cream, 1 tablespoonfuL 

2. — Chocolate syrup, 2 oz. ; sweet 
cream, % oz. ; filll with hot water, 6 oz. 
Serve with whipped cream. It is essen- 
tial that the best grade of chocolate, such 
as Phillips*, be used, and the flavor plenty 
strong to have the drink good. 

3. — ^Add to 1 lb. of cocoa an equal 
amoimt of pulverized sugar ; put a heai>- 
ing teaspoonful of this powder in a mug 
and make into paste with a little water, 
then fill with hot soda, stirring briskly. 
Finish with ice cream or whipped cream. 

4. — Chocolate syrup, 1 to 1% oz. ; 1 
egg ; cream, % oz. ; hot water, enough to 
fill an 8-oz. mug. Prepare as with hot 
egg checkerberry. 

5. — One egg ; chocolate syrup, 1 % oz. ; 
sweet cream, 1 teaspoonful. Shake well, 
strain and add 1 cupful hot soda and I 
tablespoonful whipped cream. 

6. — Place a full % oz. of cream choco- 
late In cup and fill with hot water, or, 
better, with hot milk and hot water 
mixed. Top with a spoonful of whipped 
cream. 

7. be served from a hot soda appa- 

ratw having large cans ; 2 qt. water, 2 lb. 
sugar, 1 qt. milk, 1 lb. powdered choco- 

\ ) 


li 





Beverages — tiorv-Alcoholic 


(Hot Drinks) 


late or 1 qt. cream chocolate. Put water 
Into can over slow fire, let It come almost 
to a boll, add chocolate, milk and sugar, 
simmer for 5 minutes, pour Into urn and 
keep it hot. Draw this chocolate into 
cup, add more sugar If desired and top 
with whipped cream. 

Symps. — 1. — Chocolate, 8 oz. ; granu- 
lated sugar, 4 oz. ; boiling water, 28 oz. ; 
chocolate syrup, enough to make 1 gal. 
Select a rich brand of chocolate. Grate 
or scrape fine and triturate with the 
sugar : then in a large warm mortar form 
a paste by trituration, gradually adding 
18 oz. of boiling water ; transfer to a 
porcelain vessel, heat slowly, stirring 
well ; gradually add the remainder of the 
water, bring to a boil and boil for 5 or 6 
minutes, stirring constantly ; stir for some 
time after removing from the fire, then 
bring to a boil again and boil for 1 min- 
ute, By this means separation of cocoa 
butter is prevented, and the mixture does 
not require straining, but simple skim- 
ming. Add the syrup and the mixture 
may be flavored with vanilla extract or 
other flavors. Care must be exercised to 
make a smooth paste in the beginning 
and to avoid scorching at the last. A 
quantity of the chocolate may be kept on 
hand in a grated or scraped form, mixed 
with the proper amount of sugar. In 
serving use 1% oz. of the syrup, add an 
ounce of cream, fill the mug with hot 
water, top with whipped cream and serve 
♦ with crackers and a spoon. 

2. — Good soluble cocoa, 3^^ oz. ; water, 
2 pt. ; granulated sugar, 40 oz. ; vanilla 
extract, 4 dr. Heat the water to boiling, 
stir in the cocoa, gradually added ; add 
the sugar ; when latter is dissolved, strain 
and add the extract. Serve like the pre- 
ceding. 

3. — ^Powdered chocolate, 4 oz. ; starch, 
% oz. ; water, 2% pt. ; sugar, 2% lb. ; 
vanilla extract, 2 dr. Mix the chocolate 
and starch by trituration, mix intimately 
with part of the water, pour on the re- 
mainder of the water in a boiling condi- 
tion, stir well and heat to boiling until 
the starch Is cooked, stirring constantly ; 

the sugar, sth’ until dissolved, add 
the vanilla extract. Serve like preced- 
ing. 

4. — ^Powdered cocoa, 3 lb. ; water, % 
gaL ; cream, 2 pt. ; tincture of vanilla, 5 
oz.; salt, 1 teaspoonful; simple syrup, 
enough to make 1 gal. 

5. — Take 1% lb, good sweet chocolate; 
grate fine ; add 1 gaL milk while stirring ; 
then beat a few minutes with egg beater 
to naake it light and serve with whipped 
cream. This should be made in proceiain- 
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lined urn of even temperature and stir 
occasionally. 

6 — Chocolate, 1 lb. ; sugar, 6 oz. ; boil- 
ing water, q. s. to make 1 gal. Grate or 
scrape the chocolate fine and triturate it 
with 2 oz. of the sugar (this may be done 
preliminarily, and in larger quantities, if 
necessary), then in a large warmed mor- 
tar form a paste under the pestle by the 
gradual addition of boiling water up to 
40 fl.oz. Transfer to a porcelain dish, 
slowly heat, and stirring in well gradu- 
ally add the remaining 4 oz. of sugar and 
20 oz. of boiling water and bring the 
whole to the boiling point for 6 or 6 min- 
utes, then remove and stir until ebullition 
ceases ; return to fire and boil for 1 min- 
ute. By this means the cocao butter will 
not separate, and the product will not 
need straining, but skimming only. The 
attention is devoted to obtaining a smooth 
paste at the first step and in not over- 
heating at the last. 

7 . — Chocolate, 3 cakes ; gelatine, 1 
small package ; sugar, 9 lb. ; hot watet*, 8 
pt. Boil for 5 minutes and strain. 

8. — Make the syrup by taking 4 oz. of 
light soluble cocoa; granulated sugar, 2 
lb. ; boiling hot water, 1 qt. ; vanilla ex- 
tract, 1 oz. Dissolve the cocoa in the 
hot water by stirring, then add the sugar 
and dissolve. Strain and when cold add 
the vanilla extract. To dispense, take 2 
oz. of cocoa syrup and 1 oz. of cream. 
Turn on the hot water stream and stir 
while filling. Top with whipped cream. 


Clams. 

Clam juice, like beef tea, must always 
be served hot. It spoils very readily and 
must be kept on ice. 

Clam juice may be served in the propor- 
tion of % to 1 oz. to an 8*oz. mug, filling 
the latter with hot water and serving with 
a spoon; also giving the patron celery 
salt, salt and pepper cellars and soda 
crackers. The clam juice Is served more 
acceptably by adding an ounce of milk, 
better yet by using half water and half 
milk and still better by using all hot 
milk. A small amount of butter causes a 
marked improvement. 

1. — ^Extract clam bouillon, about 2 

tablespoonfuls; prepared milk, about 1 
dessertspoonful ; extract aromatic soup 
herbs, about 6 dit>ps ; extract celery and 
pepper, about 5 ; hot soda, sufficient 

to fill cup. ^ 

2. -- Blend. Use 1 cz. clam boifiuon, % 
oz. tomato catsup or bouillon ; fill cup 
with boiling water; seasop with salt, pep- 
per and celery SI#, A dash of J^^erry 
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wine in clam bouillon makes a very fine 
clam punch. 

3. — ^Extract clam bouillon, 2 table- 
spoonfuis ; prepared milk, 1 dessertspoon- 
ful ; extract aromatic herbs, 5 drops ; ex- 
tract white pepper, 5 drops ; hot water, 1 
cupful. 

4. — Clam juice, % oz. ; beef extract, 
^ 02 . ; cream, 1 oz. ; essence of celery, 4 
dashes. Stir while adding hot water. 
Serve with spices. 

5. — Clam Juice, 2 oz. ; lemon Juice, 3 
dashes ; pepper and salt ; water, 6 oz. 

6. — Powdered Jamaica ginger, 1 tea- 
spoonful ; cream, 1 oz. ; clam Juice, 1 oz, ; 
butter, 1 teaspoonful. Fill with hot 
water and season with celery salt. 

7. — Clam Juice, 1 oz. ; tomato catsup, 
oz. ; butter, oz. ; dash of cream. 

Add hot water, stirring well, and serve 
with spices. 

8. — Clam Juice, 1 oz. ; cream, % oz. 
Fill with hot soda, serve pepper and salt 
and celery salt. 

9. — Clam Juice, 2 dr. ; beef extract, 1 
dr. ; cream, 1 oz. ; essence of celery, 5 
drops ; hot water, to make 8 oz. 

10. — Clam juice, % oz. ; beef extract, 
^ oz. ; cream, 1 oz. ; essence of celery, 4 
dashes. Stir while adding hot soda. 
Serve with spices. 

Coffee Extract. 

1. — Select a good brand of coffee. It 
should be freshly ground each time you 
prepare your extract. 

Moisten 1 lb. of fine ground, but not 
powdered, coffee with 4 oz, of cold water. 
Pack in a glass percolator. Add 1 pt. of 
boiling water, cover lightly and let stand 
for 1 hour ; draw the cork and add suffi- 
cient boiling water to percolate 1 pt. 
Heat to the boiling point and allow it to 
pass through the coffee a couple of times. 
The strength Should now be exhausted 
and you should have a pint of good coffee 
extract. 

2. — Moisten 10 oz. of Mocha and Java 
or other good coffee with a little water. 
Pack in a glass percolator. Add 1 oz. of 
good French brandy with sufficient boiling 
water to percolate 30 oz. Cover tightly 
and let macerate, for about an hour ; then 
percolate. 

8. — ^Moisten 20 oz. of good freshly 
roasted and ground coffee in a mixture of 
2 oz. of glycerine and 4 oz. of cold water. 
Pack in a glass percolator. Add 2 oz. of 
glycerine and let stand for half an hour. 
Then add 14 oz. of boiling water and 
mgeerate for an hour. Then percolate 
Uhtil about a pint of good strong extract 
is Obtained. 

some fOrmolaB call for dilute alcohol as 
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a menstruum, but the above is prefer- 
able for hot soda purposes, since alcoholic 
extracts of coffee do not retain either the 
flavor or the aroma that the others do. 

Burnt Coffee. — ^Allow 3 teaspoonfuls of 
good coffee to each % pt. of water. 
Sweeten it rather more than ordinarily, 
and strain it into small cups. Pour a 
little brandy into each over a spoon, set 
fire to it. and when the spirit is partly 
consumed, the flame should be blown out, 
and the coffee drunk immediately. 

Roasting Coffee (a French recipe). — 
Add, before roasting, to every 3 lb. of 
coffee a piece of butter the size of a nut 
and a dessertspoonful of powdered sugar 
It is then roasted in the usual manner, 
and a tin in a slack oven, or a frying pan 
over the fire, will serve, with care. A 
rotating coffee roaster is of course much 
better. The addition of the butter and 
sugar develops the flavor and aroma of 
the berry; the butter employed must, of 
course, be of the very best quality and 
must be used only in very small quan- 
tities. 

Serving. — 1. — ^In using from % to 1 oz. 
of extract, depending upon the strength of 
the extract and how strong a cup of coffee 
you desire, coffee may be served black or 
with half-hot milk or with a little sweet 
cream, allowing the customer to sweeten 
to taste. 

2. — One egg; extract of Mocha, 1 des- 
sertspoonful ; sweet cream, 1 teaspoonful ; 
syrup, 1 oz. Shake well, strain and add 
1 cupful hot soda and 1 teaspoonful 
whipped cream. 

1. — Break ftesh egg into mixing glass 
and shake well without ice. Pour into 
bouillon cup H oz. of beef tea ex- 
tract. Draw hot water to fill cup and 
serve with 2 Graham crackers. 

2. — One-half to 1 oz. liquid extract of 
beef, 1 egg, salt and pepper to season, hot 
water to fill an 8-oz. mug. Stir the ex- 
tract, egg and seasoning together with a 
spoon to get well mixed ; add the water, 
stirring briskly meanwhile. Then strain 
and serve. Or shake the egg and extract 
in a shaker, add the water and mix by 
pouring back and forth several times fi!x>m 
shaker to mug. 

3. — One egg, 1 oz. beef tea extract, % 
spoonful dairy butter Add several ounces 
hot soda and stir until the butter is dis- 
solved. Fill up with hot soda. 

4. — One egg, % oz. lime juice, 1 oz, 
lemon syrup, hot water enough to fill an 
8-oz^ glass. Prepare like hot egg chebk- 
erlJerry. 

5. -— Into a io-oz. glw squeexe the jtiicf 
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of % of an orange^ add 2 teaspoonfuls of 
powdered sugar and 1 egg. Shake thor- 
oughly, strain into a clean glass and fill 
with hot water as directed. 

6. — ^One oz. orangeade, 1 egg, % oz. 
cream, hot water to fill cup. Mix syrup, 
egg and cream in egg shaker; mix well 
and add the hot water. 

7. — One egg; lemon juice, about 3 tea- 
spoonfuls ; soluble extract lemon, about 
10 drops ; confectioner’s sugar, 3 large 
teaspoonfuls ; prepared spice, small quan- 
tity ; extract cognac, about 15 drops. 
Place these ingredients in a combination 
shaker and thoroughly shake ; then strain 
through julep strainer into hot soda cup ; 
to this add 2 large tablespoonfuls of 
whipped cream. Draw hot water into 
side of cup and stir bottom only. 

8. — Break a fresh egg into a tumbler; 
add 3 dashes solution of acid phosphate. 
1% oz. of orange syrup, and shake thor- 
oughly; then add hot water slowly into 
the shaker, stirring briskly meanwhile. 
Strain carefully into mug and serve. 
Checkerberry may be used instead of or- 
ange syrup. 

Ginger. 

1. — ^Lpaf sugar, 4 cubes ; soluble extract 
ginger ale, 10 drops ; soluble extract 
lemon, 10 drops ; fruit acid, 10 drops ; 1 
cupful hot soda. 

2. — Use 1 oz. ginger punch to a cup and 
fill with hot water, adding small piece 
crystallized ginger. 

Grape. 

1. — Grape juice, 1 oz. ; lemon syrup, % 
oz. ; few drops sherry ; hot water. 

2. — Grape juicej, hot, is preferred by 
many and is very beneficial. It may be 
taken before meals and often in the place 
of a regular meal. Heat in porcelain, 
agate or glass — ^never in tin — ^using one- 
third water if desired. 

Kola. 

Take 1 oz. kola punch in 8-oz. cup and 
draw 6 02 . hot water into another mug ; 
pour a little alcohol over the hot water 
and ignite. Mix by pouring from one cup 
to the other a few times. 

Demonado. 

1.- — One of the original drinks so often 
nsade but served poorly is hot lemonade. 
There are numerous ways of preparing 
hot lemonade — ^and if you are as particu- 
lar about making it good as you certainly 
are about your hot chocolate, there Is no 
good reasrni why it won’t profit you for 
your trouble, To make it from the JUlce 
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of % a lemon : 1 teaspoonful powdered 
sugar ; twist a small portion of lemon 
peel over the cup so as to get a flavor of 
the lemon ; then fill cup with hot water 
and stir. 

Lime. 

1. — Lime juice, % oz. ; lemon or ginger 
syrup, 1 oz. ; hot water to fill. Lime juice 
with lemon or plain syrup or with sugar 
and hot water may be dispensed as “hot 
limeade.” 

2. — ^Lime juice, 1 oz. ; strawberry juice, 
% oz. ; sugar, 1 spoonful. Fill up with 
hot water, stirring well. 

Malted Milk. 

1. — Malted milk, 1 tablespoonful ; pep- 
per and salt or sugar ; water, 8 oz. 

2. — Malted milk (in powder), 2 spoon- 
fuls ; cream, 3 spoonfuls. Mix to a paste, 
fill with soda, serve celery salt. 

3. — ^Two tablespoonfuls of malted milk, 
hot water to fill. While adding the water 
stir the mixture with a spoon so as to 
make it smooth. Season with salt and 
pepper, or with celery salt, and serve with 
soda crackers. Some dispensers add a 
couple teaspoonfnis of cream. 

Egg. — Into a mixing glass draw 1% oz. 
of chocolate syrup ; into this break an egg 
and add 1 oz. of sweet cream and 2 tea- 
spoonfuls of malted milk. Shake thor- 
oughly and strain into a clean 10-oz. glass 
and fill with hot water. 

Chocolate. — Pour 1 oz. of hot chocolate 
syrup into a mug and 2 teaspoonfuls of 
malted milk ; reduce to a smooth paste 
and fill with hot milk or hot water and a 
little cream. Top with whipped cream If 
desired. This can be prepared by pouring 
finished cocoa over the powdered milk, 
but it is not the best way and it does not 
mix as well. Where powdered cocoa Is 
used mix the two powders together dry, 
before adding your hot water. It Is a 
good plan, if you use this method, to have 
the two already mixed for use. Use 1 
part cocoa to 4 parts of malted milk and 
mix thoroughly. 

Coffee. — ^Pour % oz. of coffee extract 
into a cup in which you have previously 
prepared a plain malted milk without salt. 
If you use finished coffee then put the 
powder in the mug and fill with hot cotter 
Instead of hot water and add a little 
sweet cream, topping with whipped cream 
if you desire. 

Mock Turtle BoniUoiiu 

Make an extract of mock turtle by tak- 
ing 2 oz. extract of beef, 2 o». concen* 
trated chicken* 8 oz, of clam juice* 3 pt 
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of hot water, 1 oz. tincture black pepper, 
3 dr. essence of celery, 1 dr. essence of 
orange peel. Mix and dissolve thoroughly. 
To dispense, take 2 oz. of the mock turtle 
extract and Vz oz. sweet cream. Stir 
while adding hot soda. Serve spices. 

Orange. 

Orange syrup, 1% oz. ; hot water to 
fill. Make the syrup stronger than for 
cold soda. 

Oyster Broth. 

To 1 oz. oyster Juice add a teaspoonful 
of cream, a little butter and season to 
taste. 

Pliosphate. 

Cherry. — Prepare a syrup with 12 oz. 
of cherry juice, 1^ lb. of sugar and 6 oz. 
water. Dissolve the sugar in the Juice 
and water. In serving put 1% oz. of the 
mixture in the mug and add 1 dr. of acid 
phosphate solution, filling the mug with 
hot water. If desired, the phosphate may 
be kept mixed with the syrup. 

Pepsin. — Liquid pepsin, 1 teaspoonful ; 
liquid phosphate, 2 dashes ; lemon syrup, 
1 oz. ; hot water, 1 cupful. 

Pistachio. 

Pistachio or almond syrup, 1 oz. ; 
cream syrup, 1 oz. ; cream, % oz. ; rum 
or bitters, a dash. Fill with hot soda, 
stirring well. Serve cinnamon. 

Kaspberryade. 

Raspberry vinegar syrup, % oz. ; rasp- 
berry Juice, % oz. ; lime Juice, % oz. Add 
hot water, stirring well. 

Sundaes. 

Cherry. — Over pineapple ice cream 
pour a ladleful of hot cherry syrup. 

Chocolate. — Rich hot chocolate syrup 
poured over a ladleful of plain or nut ice 
cream is very delicious, A few chopped 
nuts may be sprinkled over the top. 

Chocolate Sauce. — Chocolate or cocoa, 
iMt Ib. ; granulated sugar, 6 lb. ; water 
(distilled or pure), 3 pt. ; extract vanilla, 
1 % oz. ; brandy, 2 oz. ; extract almond, 
% oz. Dissolve cocoa and sugar in water, 
strain while hot through cheese doth ; 
add vanilla and brandy. Keep in a chaf- 
ing dish or water bath, not top hot a fire, 
as it solidifies or gets too thick; add a 
littie water. Serve hot over ice cream in 
sundae cup. 

Jfopic.— Pour a ladieful of hot maple 
syrup over vanilla ice cream, sprinkle 
ground hickory nuts over top. Serve with 
nahiaco wafers. 
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Mint. — Over a ladleful of vanilla ice 
cream pour a heavy hot men the syrup and 
place 3 creme de menthe cherries on top. 

Strawberry. — Over a service of vanilla 
ice cream a ladleful of hot crushed straw- 
berry. Do not let the strawberry reach a 
boiling degree, as it destroys the flavor. 

Tc^a. 

1. — How to Prepare Tea. — a. — In the 
best restaurants of the Chinese quarter 
in San Francisco tea is never made in a 
teapot, but each cup is brewed separately; 
The cup itself Is different ; it is a small 
bowl covered with a strainer and a lid. 
A tiny bundle of long tea leaves is placed 
in the strainer and the boiling water is 
poured over it. This first infusion is In^ 
variably thrown away as being unfit to 
drink. This procedure has caused the 
leaves to swell, and when next the boil- 
ing water is poured on it filters through 
slowly and is allowed to steep for a few 
moments. When the strainer is removed 
the golden liquid that remains in the bowl 
ready for drinking, without milk or sugar, 
is as different from the tea ordinarily 
served as champagne is from ^nger pop. 

b. — In order to make good tea it is nec- 
essary that the water should be quite 
boiling, but it must on no account be 
water that has boiled for some time or 
been previously boiled, cooled and then re- 
boiled. It is a good plan to empty the 
kettle and refill it with fresh cold water, 
and make the tea the moment it reaches 
boiling point. Soft water makes the best 
tea, and boiling softens the water, but 
after it has boiled for some time it again 
becomes hard. When water is very hard a 
tiny pinch of carbonate of soda may be 
put into the teapot with the tea, but it 
must be used very sparingly, otherwise it 
may impart a very unpleasant taste to 
the beverage. Tea is beter made in an 
earthen than a metal pot. One good tea- 
spoonful of tea will be found sufficient for 
two small cups, if made with boiling 
water and allowed to stand 3 or 4 min- 
utes ; longer than this it should never be 
allowed to stand. The delicate flavor of 
the tea may be preserved and injurious 
effects avoided by pouring the tea, after 
it has stood 3 or 4 minutes, into a clean 
teapot which has been previoufiily heated. 

2. — By a new process the delichte 

aroma and flavor of the bloom tip orange 
Pekoe blend has been retained. To serve 
— Add a dessertspoonful and fill with 
boiling water, add lump of sugar and 
whipped cream. . 

3. -“Tea extract, 2 dr.; sugar, 2 tea^ 
spoonfuls, or rock candy syrup, 1 oz. ; add 
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cream if desired. Fill mug with hot soda 
and syrup. 

4. — Loaf sugar, 4 cubes ; extract Oolong 
tea, 1 dessertspoonful ; prepared milk, 1 
dessertspoonful; hot soda, 1 cupful ; 
whipped cream, 1 tablespoonful. Hot 
water may be used Instead of the hot 
soda. 

Tomato. 

1. — Usual amount of tomato extract, 
spoonful malted milk, little cream, hot 
water. 

2. — Take % to 1 teaspoonful of beef 
extract, or about 1 oz. of good liquid beef 
extract and % oz, of tomato catsup, with 
enough hot water to fill an 8-oz. mug. 
Season to taste. Another tomato beef 
bouillon is made by taking Mt oz. of beef 
extract, % oz. of tomato catsup and % 
oz. of cream. Stir while filling with hot 
water and serve with spices. 

3 . — Pour 2 oz. of tomato soup into a 
cup, add % oz. of sweet cream, fill with 
boiling water and season with salt, pep- 
per and celery salt. 

4. — Beef extract, ^ oz. *, tomato bouil- 
lon extract, 1 oz. Fill cup with hot milk 
and serve with Gi'aham wafers, salt and 
pepper. 

BEVERAGES FOR THE SICK 

AiTowroot. — Arrowroot, 1 dessertspoon- 
ful ; castor sugar, 1 teaspoonful ; milk or 
water, % pt. Mix the arrowroot smooth- 
ly with a little cold milk, boil the re- 
mainder and pour it on, stirring briskly 
meanwhile. Return to the stewpan and 
boil for 5 minutes, stirring all the time. 
Add the sugar and serve. If preferred, 
an equal quantity of water may be sub- 
stituted for the milk. 

Barley Water, — 1. — Barley, 2 table- 
spoonfuls ; water, 2 qt. ; sugar, 1 table- 
spoonful. Wash the barley well ; put the 
barley and water into a saucepan and 
bring it to a boil ; then boil very slowly 
for 2 hours, strain it, add sugar and let it 
cool. Barley water is very cooling and 
nourishing. The barley may afterward 
be used for a pudding or put into soup. 

2/— One tablespoonful of patent barley 
(fiour), a pinch of salt, a little cold 
water, % pt of boiling water (or milk), 
sugar or port to taste. Mix the barley 
w^l with cold water until a smooth paste, 
about the thickness of cream, is formed; 
then add H pt. of boiling water (or milk, 
which is preferable) ; put into an euaifi’ 
eled saucepan, add sugar or wine to taste, 
sitnmer for 10 minutes, sUndng all the 
time with a sliver or wooden spoon. 
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Bran Tea. — Bran, 2 tablespoonfuls ; 
honey, 1 tablespoonful ; gum arable, Va 
oz. ; water, 1 pt. Boll the bran in the 
water for 20 minutes. Add the gum ara- 
ble and honey, stir from time to time 
until dissolved and strain through muslin. 
A useful remedy for hoarseness and sore 
throat 

Lemonade Preparation. — For the pro- 
duction of lemonade preparations for the 
sick the Pharrnaceutische Rundschau 
gives the following recipes : 

1. — Strawberry Lemonade ; Citric acid, 
6 ; water, 100 ; sugar, 450 ; strawberry 
syrup, 600 ; cherry syrup, 300 ; claret, 
450 ; aromatic tincture, 15 drops. 

2. — Lemonade Powder : Sodium bicar- 
bonate, 65 ; tartaric acid, 60 ; sugar, 125 ; 
lemon oil, 12 drops. 

3. — Lemonade Juice ; Sugar syrup, 
200 ; tartaric acid, 15 ; distilled water, 
100 ; lemon oil, 3 ; tincture of vanilla, 6 
drops. 

4. — Lemonade Lozenges : Tartaric acid, 
10 ; sugar, 30 ; gum arable, 2 ; powdered 
starch, 0.5 ; lemon oil, 6 drops ; tincture 
of vanilla, 25 drops, and sufficient diluted 
spirit of wine so that 30 lozenges can be 
made with it. 

Linseed Tea. — Whole linseed, 1 oz. ; 
licorice, % oz. ; sugar candy, % oz. ; the 
Juice of % lemon ; the finely cut rind of 
Va lemon ; 1 pt. cold water. Wash and 
drain the linseed and simmer it with the 
water, licorice and lemon rind for about 
half an hour. Add the sugar candy, and 
when dissolved strain and stir in the 
lemon juice. 

Oatmeal. — ^Fine oatmeal, 1 tablespoon- 
ful ; water, 1 pt., or milk and water 
mixed ; sugar to taste ; a pinch of salt. 
Mix the oatmeal with a little cold water, 
boil the remainder, pour in the blended 
oatmeal and stir until boiling. Simmer 
gently for half an hour, stirring fre- 
quently. Strain, add a pinch of salt and 
sweeten to taste. Nutmeg, ginger, butter 
or cream are frequently added when the 
gruel is Intended as a remedy for a cold. 

Rice Water. — 1. (Dr. Pavy). — Wash 
well 1 oz. of Carolina rice with cold 
water. Then macerate for 3 hours in 1 
qt of water kept at tepid heat and after- 
ward boil slowly for 1 hour and strain. 
May be flavored with lemon peel, cloves or 
other spice, This preparation is useful 
In dysentery, diarrhea, etc. 

2. — ^Take of rice 2 oz., let it toe well 
washed and add tp It 2 qt waters Boil 
It for X% hours and then a«M sugar and 
nutmeg as mudti as may be required. To 
be taken ad libUtm, Rice^ ’#hen boiled 
for a considerable time, aesiiibes a gelatl* 
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nous form. and. mixed with milk, is a 
very excellent diet for children. It pos- 
sesses, in some measure, a constipating 
property which may by increased by boil- 
ing the milk. 

Sago . — Fine sago, 1 dessertspoonful ; 
castor sugar, 1 dessertspoonful ; boiling 
water, % pt. ; port wine, 1 glass. Let 
the water be quite boiling in a stewpan, 
then sprinkle in the sago and boll gently 
until it is quite clear, stirring from time 
to time. Add the sugar and wine and 
serve. 

Toast Water.-- Toast 1 crust of bread 
very brown and hard, tut do not burn it, 
or it will impart a disagreeable flavor to 
the water. Put it into a jug, pour over 
it 1 pt. of cold water ; let it soak for 1 
hour, then strain and use. 

CIDERS 

How to Make good Cider and to Keep 
Jt . — In localities where the apple crop is 
abundant the preparation of cider for 
market is a profitable industry when in- 
telligently undertaken, and there are few 
beverages more palatable and less harm- 
ful than cider when properly prepared. 
Unfortunately there are few farmers who 
really know how to make good cider or 
how to care for and keep it when made. 

In the first place, apples not perfectly 
sound and well ripened are not fit for 
making cider. The russet is one of the 
best of apples for this purpose, but other 
a)id more commonly available varieties 
need not be slighted. 

To prevent bruising the fruit intended 
for the cider press should always be hand- 
picked. After sweating each apple should 
be wiped dry, examined, and any dam- 
aged or decayed fruit thrown out and 
used for making vinegar cider. 

In the grinding or pulping operation 
the seed is often crushed and is apt to 
taint the juice, so that despite the loss 
and extra time required it is always bet- 
ter to core the apples before grinding 
them, as the cider will not only taste and 
look better, but keep better. A cheap and 
handy coring machine is shown in Fig. 1. 
In this the coring tube, which may be of 
tin, free from Iron rust, projects through 
a common bench or table, and is sur- 
rounded by an ordinary furniture spring, 
P. which supports a piece of wood, A. 
This has a hole in the center of it, over 
and partly into which the apple is placed. 
The lever, on which the piece of wood, 
B, similar to A, but having an aperture 
only large enough to admit the coring 
tube is loosely hung by side pins, is held 
in portion by the spring,, S. The opera- 
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tion of the machine will be readily un- 
derstood by referring to Fig. 2, in which 
it is shown in .section. 

All ironwork about the mill or press 
(rings, rivets, etc.) should be tinned or 



Coring Machine and Filter 
CIDER MAKING 


coated with good asphaltum varnish, as 
the color and sometimes taste of the cider 
are apt to be affected by contact with the 
rusty metal. 

In pressing the pomace many of the 
best cider makers prefer to use hair cloth 
in place of straw between the layers, as it 
is more cleanly and does not affect the 
taste of or add anything to the expressed 
juice. 

As the cider runs from the press it 
should be filtered through a hair sieve 
into a clean wooden vessel capable of 
holding as much Juice as can be extracted 
in one day. 

Under favorable conditions the fine 
pomace will rise to the surface In about 
24 hours — sometimes less — and in a short 
time grow very thick. Then it should be 
watched, and, when white bubbles begin 
to appear at the surface, the liquid should 
be drawn off slowly from a faucet placed 
about 3 inches from the bottom of the 
tank, BO as not to disturb the lees. The 
liquid drawn off should be received in 
clean, sweet casks and must be watched. 
As soon as white bubbles of gas appear at 
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the bimghole, it must be drawn off 
(racked) into clean casks as before, and 
this racking repeated as often as neces- 
sary until the first fermentation Is com- 
pletely at an end. Then the casks should 
be filled up with cider in every respect 
like that already contained in It and 
bunged up tight. Many cider makers add 
a gobletful of pure olive oil to the cider 
before finally putting in the bung and 
storing. 

If it is desired to keep cider perfectly 
sweet — and this is rarely the case — it 
should be filtered on coming from the 
press and then sulphured by the addition 
of about % oz. of calcium sulphite (sul- 
phite of lime) per gallon of cider and 
should be kept in small, tight, full bar- 
rels. The addition of a little sugar — say. 
M lb. per gal. — improves the keeping 
qualities of tart cider. 

An easily constructed cider filter is 
shown in Fig. 3 and consists In a barrel 
provided with a tap near the bottom. The 
lower part Is filled with dry wood chips 
covered with a piece of flannel. Over this 
a layer of clean r>'e straw is packed 
down, and then the barrel is filled with 
clean quartz sand, not too fine. 

When the first fermentation of cider 
has been checked and the liquid barreled 
it should be allowed to stand until it ac- 
quires the proper flavor. 

Much of the excellency of cider depends 
upon the temperature at which the fer- 
mentation is conducted. The casks con- 
taining the juice should be kept in a 
cellar, if possible, where the temperature 
does not exceed 50® F. When left ex- 
posed to the air, or kept in a warm place, 
much of the sugar is converted into vine- 
gar and the liquor becomes hard and 
rough. On the contrary, when the fer- 
mentation is corfducted at a low tempera- 
ture, nearly the whole of the sugar is con- 
verted into alcohol and remains in the 
liquid instead of undergoing acetificatlon. 
The change from alcohol to vinegar 
(acetous fermentation) goes on most rap- 
idly at a temperature of about 95® P., 
and at a lower temperature the action 
becomes slower, until at 46® F. no such 
change takes place. Independently of the 
difference in quality of fruit used, the 
respect of temperature is one of the chief 
causes of the superiority of the cider 
made by one person over that made by 
another in the same neighborhood. 

The more malic acid and less sugar 
present, the less the tendency to acetous 
fermentation ; hence it often happens that 
tart app^ produce the best cider. But 
dder made from such appels can never 
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equal in quality that prepared at a low 
temperature from fruit rich in sugar, 
which, If properly cared for, will keep 
good 20 years. 

Whn the first fermentation has sub- 
sided, and the liquor has developed the 
desired flavor in storage, it is drawn off 
into other barrels which have been thor- 
oughly cleansed and sulphured, either by 
burning in the bvinghole a clean rag 
dipped in sulphur or, what Is better, by 
thoroughly rinsing the inside with a solu- 
tion of bisulphite of calcium prepared by 
dissolving about \i lb. of the sulphite in 
1 gal. of water. 

The isinglass — 6 oz. or more (in solu- 
tion) to the barrel — should be stirred in 
as soon as transferred, and then a suffi- 
cient quantity of preserving powder of 
bisulphite of lime (not sulphate or sul- 
phide), previously dissolved In a little of 
the cider, to entirely check fermentation. 
The quantity of this substance required 
rarely exceeds oz. to the gallon of 
cider. A large excess must be avoided, as 
it is apt to injuriously affect the taste. 

Some makers sweeten their cider by 
additions, before fining, of sugar or glu- 
cose, the quantity of the former varying 
from % lb. to lb., while as a substi- 
tute about 3 limes this quantity of glu- 
cose is required. Sweetened cider, when 
properly cared for, develops by aging a 
flavor and sparkle resembling some cham- 
pagnes. Such ciders are best bottled when 
fined. 

Artificial . — The following, when prop- 
erly prepared, makes a passable substi- 
tute for cider and a very pleasant drink : 

Catechu, powdered, 3 parts ; alum, pow- 
dered, 5 parts ; honey, 640 parts ; water, 
12,800 parts ; yeast, 32 parts. 

Dissolve the catechu, alum and honey 
in the water, add the yeast and put in 
some warm place to ferment. Fermenta- 
tion should be carried on in the manner 
and under the precautions so frequently 
described in a drug paper (ic., the con- 
tainer should be filled to the square open- 
ing, made by sawing out 5 or 6 Inches of 
the center of a stave, and the spume 
skimmed off daily as it arises). In cooler 
weather from 2 weeks to IS days be 
required for thorough fermentation. In 
warmer weather from 12 to 13 days will 
be sufficient When fermentation is com- 
plete add the following solution: 

Oil of bitter almond, I part ; oil of 
clover, 1 part ; caramel, 32 parts ; alcohol, 
192 parts. 

The alcohol may be replaced by twice 
its volume of Club House df other good 
Bourbon whisky,. A mtuil cheaper but 
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correspondingly poor subst.itvite for the 
above may be made as follows ; 

1. — Twenty-five gal. of soft water, 2 lb. 
tartaric acid, 25 lb. brown sugar and 1 
pt- of yeast are allowed to stand in a 
warm place, in a clean cask with the bung 
out, for 24 hours. Then bung up the 
cask, after adding 3 gal. of whisky, and 
let stand for 48 hours, after which the 
liquor is ready for use. 

2. — Tartaric acid, 2 parts ; common 
brown sugar (“New Orleans”), 25 parts; 
rain water, 200 parts ; yeast, 1 part. Put 
into a clean keg or cask, with the bung 
out, and let stand in a warm place 24 
hours. Add 25 parts of rectified .spirit of 
wine, bung tightly and let stand 48 hours, 
when it will be ready for use. The above 
is improved by adding to each gallon of 
spirit from 1 to 2 fl.dr. of apple essence 
(obtainable from dealers in bar supplies, 
or probably from any wholesaler). This 
gives it the apple aroma and flavor, 

,3. — Artificial Cider. — Filtered water, 20 
gal. ; moist sugar, 12 lb. ; tartaric acid, 
% lb. ; rectified alcohol, 3 pt. ; elder and 
melilot flowers, of each 4 oz. 

When the fermentation is finished, it 
should be placed in a cool cellar and left 
to repose for 10 days, then fined with 
isinglass and bottle ; the bottles should be 
kept lying down. 

Bottling Cider . — To have good bottled 
cider, it is necessary first that care should 
be taken in its manufacture. Apples 
picked by hand and perfectly ripe and 
sound are essential to the best quality. 
They should lie some time after picking. 
They should then be sorted, their surface 
wiped dry, and all the rotten fruit re- 
jected. The cider may then be made in 
the usual manner by grinding and press- 
ing. The cider should then be stored in 
a cool place to mature. After 3 or 4 
months it should be racked off carefully, 
and then fined by adding to each hogshead 
1 lb. of Isinglass finings. In 2 weeks 
from the time that the finings are added 
it should be again racked off, and if found 
sufficiently clear and sparking it is ready 
for bottling ; if not, it should be again 
fined and allowed to stand 2 weeks. Be- 
fore bottling, the bung should be left out 
of the casks for 10 or 12 hours to permit 
the escape of carbonic-acid gas. The cider 
may then be placed in lK>ttles and the 
corks loosely placed in. The bottles 
should then be allowed to stand 24 hours. 
The corks may then be driven in and 
wired down. If the corks are driven in 
and wired when the cider is first put Into 
the bottles there will be great danger of 
betaking the bottles by the accumulathag 


(Ciders) 


pressure of the gas. All additions of 
flavoring materials are a decided damage 
to cider made from a fine quality of fruit, 
though they may improve juice of a poor 
quality. If the directions here given be 
strictly followed, a delicious cider will be 
produced. 

Canning Cider. — Cider may be pre- 
served sweet for years by putting it up 
in air-tight cans, after the manner of 
preserving fruit. The liquor should be 
fir. St settled and racked off from the 
dregs, but fermentation should not be al- 
lowed to {jommence before canning. 

Champagne Cider. — The following are 
some of the beverages found in the mar- 
ket under the name of “champagne cider” 
are made : 

1. — Cider (pure apple), 3 bbl. ; glu- 
cose syrup (A), 4 gal. ; wine spirit, 4 gal. 

The glucose is added to the cider, and 
after 12 days’ storage in a cool place the 
liquid is clarified with % gal. of fresh 
skimmed milk and 8 oz. of dissolved isin- 
glass. The spirit is then added and the 
liquor bottled on the fourth day after- 
ward. 

2. — Pale vinous cider, 1 hhd. ; wine 
spirit, 3 gal. ; glucose, about 30 lb. 

The liquid is stored in casks in a cool 
place for about 1 month, when it is fined 
down with 2 qt. of skimmed milk and 
bottled. Much of this and similar prepa- 
rations are doubtless sold for genuine 
champagne. 

3. — Pineapple cider, 20 gal. ; w|ne 
spirit, 1 gal. ; sugar 6 lb. 

Fine with 1 gal. of skimmed milk after 

2 weeks’ storage in wood and bottle. 

— ^Another Formula. — Good pale vin- 
ous cider, 1 hhd. ; proof spirit, 3 gal. ; 
honey or sugar, 14 lb. Mix well, and let 
them remain together in a moderately cool 
place for 1 month, then add orange flower 
water, 3 pt., and in a few days fine it 
down with skimmed milk, % gal. A simi- 
lar article, bottled in champagne bottles, 
silvered and labeled, is said to be some- 
times sold for champagne. 

5. — Another Formula. — To every 8 gaL 

of sweet, still cider add 2 pt. of strained 
honey, or, in its absence, 2 lb. of sugar. 
Stir well, bung the cask and let stand for 
8 days. Add 5 fl.oz. of skimmed milk or 
1-3 oz. of dissolved Isinglass and imme- 
diately thereafter 2% pt. of diluted alco- 
hol. Let stand for 4 days, bunging up the 
cask tightly. < 

6. — Good pale cider, 100 gal; ; alcohol, 

3 gal. ; sugar or honey, 24 lb. Mix them. 
If sugar be employed, dissolve It In a part 
of the cider and add the solution to ihe 
remainder. |jet the mixture stand dUrhig 


( Ml ) 



Beverages— N on-Alcoholic 


(Ciders) 


2 weeks in a moderately cool place, tak- 
ing care that fermentation does not begin. 
Finally take out a few gallons, mix them 
intimately with a few gallons of skimmed 
milk and incorporate the mixture thor- 
oughly with the contents of the cask. Af- 
ter clarification bottle the clear liquid and 
secure the corks. Keep the bottles on 
their sides or standing top down in a mod- 
erately cool place. 

Cheap Cider . — ^Mix well together 10 
gal. cold water, 7% lb. brown sugar, H 
lb. tartaric acid, add the juice expressed 
from 2 or 3 lb. dried sour apples, boiled. 

Working Formula for Cherry and 
Pineapple Cider or Wine . — general 
working formula for making fruit wines 
is about as follows : Ripe selected fruit, 
2 parts ; granulated sugar, 1 part ; water, 
1% parts; alcohol, pure (cologne spirit), 
sufficient. 

The fruit, perfectly ripe and sound, 
free from decayed parts and extraneous 
matter, is crushed and placed in an 
earthen or wooden open vessel or tub, the 
water added and well beaten together, 
then allowed to stand for 48 hours, with 
occasional stirring, after which, by 
means of a press or a coarsely meshed 
cloth strainer, the liquid portion is sei> 
arated from the mass or pulp. To the 
expressed liquid is added the sugar, and, 
when dissolved, place in a container of 
such capacity as nearly to fill the same. 
An old wine, brandy or whisky package, 
when free from mustiness, is preferable to 
a new one or one that has never been 
used, as these frequently impart an ob- 
jectionable woody taste to the finished 
product. However, when such wine or 
liquor packages are not obtainable, the 
new containers should be first filled with 
water, allowed to soak for a day or two, 
then emptied and well sulphured by burn- 
ing sulphur in the same. The expressed 
juice is then placed in the barrel and al- 
lowed to ferment, the rapidity of the fer- 
mentation depending largely upon the 
maintenance of the proper temperature 
(which is from 78 to 80® F.) and, if 
favorable, 4 or 5 days will suffice. It is 
then racked off into a clean barrel, filling 
nearly up to the bung-hole, leaving the 
same open and from day to day adding 
small portions of the alcohol, so that 1 
ffal. of the spirit Is used to 50 gal of 
finished product. When the last of the 
spirit has been added, drive In the bung 
and allow to mature, and when it has 
become clear and bright it may be drawn 
off: in bottles. 

In making cherry wine s<m9« of the 
seeds should be crushed, as they aid in 


(Ciders) 


Imparting the delicacy of taste and flavor 
of the fruit. 

To Clear Cider. — Ground horseradish, 
4 pts. ; nearly 1 lb. of thick gray filter- 
ing paper to the barrel ; shake or stir 
until the paper has separated into small 
shreds. Let it stand 24 hours, then draw 
off the cider by means of a siphon or 
stopcock. 

To Improve Cider. — Cider, 1 hhd. ; 
rum, weak flavored, 2 gal. ; alum, dis- 
solved, 1 lb. ; honey or coarse sugar, 15 
lb. ; sugar coloring, q. s. ; bitter almonds, 
lb. ; cloves, Vt lb. ; mix, and after 3 or 
4 days fine down with Isinglass. For 
champagne cider omit the coloring and 
fine with 2 qt. milk ; this will render it 
very pale. 

Orange Cider (Orange Wine). — Many 
of the preparations sold under this name 
are not really orange ciders, but are vary- 
ing mixtures of uncertain composition, 
possibly fiavored with orange. The fol- 
lowing are made by the use of oranges : 

1. — Sugar, 8 av.lb. ; water, 2%, gal. ; 
oranges, 15. Dissolve the sugar in the 
M^ater by the aid of a gentle heat, ex- 
press the oranges, add the juice and rinds 
to the syrup, put the mixture into a cask, 
keep the whole in a warm place for 3 or 
4 days, stirring frequently, then close the 
cask, set aside in a cool cellar and draw 
off the clear liquid. 

2. — Express the juice from sweet or- 
anges, add water equal to hte volume of 
juice obtained and macerate the expressed 
oranges with the juice and water for 
about 12 hours. For each gal. of juice 
add 1 lb. of granulated sugar, grape sugar 
or glucose ; put the whole into a suitable 
vessel, covering to exclude the dust, place 
In a warm location until fermentation is 
completed, draw off the clear liquid and 
preserve in well-stoppered stout bottles in 
a cool place. 

3. — Orange wine suitable for “soda” 
purposes may be prepared by mixing 3 
fi.oz. of orange essence with 13 fl.oz. of 
sweet Catawba or other mild wine. Some 
syrup may be added to this if desired. 

How to Preserve Cider. — ^A pure, sweet 
cider is only obtainable from clean, sound 
fruit, and the fruit should therefore be 
carefully examined and wiped before 
grinding. 

In the press, use hair cloth or gunny in 
place of straw. As the cider runs from 
the press, let it pass through a hair sieve 
into a large open vessel that wilt hold as 
mueb juice as can be e3^presse4 ene 
day. lii oiw day, or soipetimee less, the 
pomace will rise to the top and Jn a short 
time grow v€9*y thick* TO 
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bubbles break through it, draw off the 
liquid through a very small spigot placed 
about 3 in. from the bottom, so that the 
less may be left behind. The cider must 
be drawn off into very clean, sweet casks, 
preferably fresh liquor casks, and closely 
watched. The moment the white bubbles, 
before mentioned, are perceived rising at 
the bunghole, rack it again. It is usually 
necessary to repeat this three times. 
Then fill up the cask with cider in every 
respect like that originally contained in it, 
add a tumbler of warm, sweet oil, and 
bung up tight. For very fine cider it is 
customary to add at this stage of the 
process about % lb. of glucose (starch 
sugar) or a smaller portion of white 
sugar. The cask should then be allowed 
to remain in a cool place until the cider 
has acquired the desired flavor. In the 
meantime clean barrels for its reception 
should be prepared as follows : Some 
clean strips of rags are dipped in melted 
sulphur, lighted and burned in the bung- 
hole and the bung laid loosely on the end 
of the rag so as to retain the sulphur 
vapor within the barrel. Then tie up % 
lb. of mustard seed in a coarse muslin 
bag and put it in the barrel, fill the barrel 
with cider, add about ^/4 lb. of isinglass 
or fine gelatine dissolved in hot water. 

This is the old-fashioned way, and will 
keep cider in the same condition as when 
it went into the barrel, if kept In a cool 
place, for a year. 

Professional cider makers are now 
using calcium sulphite (sulphite of lime) 
instead of mustard and sulphur vapor. It 
is much more convenient and effectual. 
To use it, it is simply requisite to add % 
to M oz. of the sulphite to each gallon of 
cider in the cask, first mixing the powder 
in about a quart of the cider, then pour- 
ing it back into the cask and giving the 
latter a thorough shaking or rolling. 
After standing bunged several days to al- 
low the sulphite to exert its full action, it 
may be bottled off. 

The sulphite of lime (which should not 
be mistaken for the sulphate of lime) is 
a commercial article, costing about 40 
cents a lb,, by the barrel. It will preserve 
the sweetness of the cider perfectly, but 
unless care is taken not to add too much 
of it, it will impart a slight sulphurous 
taste to the cider. The bottles and corks 
used should be perfectly clean, and the 
corks wired down. 

A little cinnamon, wintergreen or sas- 
safras, etc., is often added to sweet cider 
in the bottle, together with a dram or so 
of bicarbonate of soda at the moment . of 
driving the stopper. This helps to neu- 
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tralize the acids and renders , the liquid 
effervescent when unstoppered, but if used 
in excess it may prejudicially affect the 
taste. 

To Keep Cider. — 1. — Place in each bar- 
rel Immediately on making, mustard, 4 
oz. ; salt, 1 oz. ; ground chalk, 1 oz. Shake 
well. 

2. — Mustard seed, 1 oz. ; allspice, 1 oz. ; 
olive oil, */4 pt. ; alcohol, pt. 

Cider Preservative^ Bismuth as a. — t*. 
Defour and Daniel find that the addition 
f 10 grams of bismuth subnitrate to each 
hectoliter of cider prevents, or materially 
etards, the hardening of the beverage on 
exposure to air during use from casks ; 
not only so, but the presence of the bis- 
muth salt renders alcoholic fermentation 
more complete. 

To Keep Cider Sweet. — When the cider 
has reached the flavor required add 1 to 2 
tumblerfuls of grated horseradish to each 
barrel of cider. 

Quince Cider. — Take a quantity of ripe 
quinces, cut into quarters, and with the 
pips, etc., removed. Boil these in a cop- 
per with double their weight of water ; 
when boiled to perfect softness pour the 
must into a vat. To this add, for every 
50 pt. of must, 2 lb. of sugar and % lb. 
of yeast, diluted in a sufficiency of hot 
water. Mix the whole well together and 
allow to ferment. Then strain and bottle. 

Raisin Cider. — This is made in a similar 
way to I’aisin wine, but without employ- 
ing sugar, and with only 2 lb. of raisins 
to the gallon, or even more, of water. It 
is usually fit for bottling in 10 days and 
in a week longer is ready for use. 

Sparkling Cider. — Sparkling cider is a 
brilliant, refreshing and very agreeable 
beverage, which will keep for a long time, 
and, by some connoisseurs, is preferred to 
champagne. Pure ciders are very rich In 
sugar, and they often yield a great deal 
of alcohol which quickly flies to the head 
of the consumer, as grape champagne 
does. Those who require a good, health- 
ful, refreshing drink should always use 
the milder ciders. 

In making Normandy cider, which is 
the most sparkling, the cider is allowed to 
stand for 3, 4, 5 or 6 weeks, during 
which fermentation proceeds. The Ume 
varies, according to the nature of the 
apples and also to the temperature of the 
store. When it is very warm the first 
fermentation is usually completed in 7 
days. Before bottling, the liquid must be 
fined, and this Is best performed with 
catechu dissolved in cold cider; 60 grams 
catechu per hectoliter of cider is sufficient;. 
Ihis Is well rummaged up in the vats 
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with a stick and then the cider is left to 
settle for a few days. The cider at this 
stage is still sweet, and it is a point of 
considerable nicety not to carry the first 
fermentation too far. Very strong bottles 
should obviously be employed, such, for 
example, as champagne bottles, and the 
corks should be wired down. The bottles 
should not be quite filled, so as to allow 
more freedom for the carbonic-acid gas 
which fonns. 

When the bottles have been filled, 
corked and wired down, they should be 
placed in a good cellar, which should be 
dry, or else the cider will taste of the 
cork. The bottles should not be laid for 4 
or 5 weeks, or breakage will ensue. When 
they are being laid they should be placed 
on laths of wood or on dry sand ; they 
should never be stowed on cold or damp 
floors. 

Some makers of Normandy “cham- 
pagne’* have recourse to various dodges 
in order to increase the “gasiness” of 
their wares, especially if these latter are 
of poor quality ; but these can generally 
be recognized. A fine bouquet is given to 
the best ciders by pouring into each bottle, 
before filling it with cider, a small liquor 
glass of good cognac, but some bottlers 
content themselves with adding a little 
cider brandy to the liquor about a week 
before bottling off. Should the cider be 
relatively poor in sugar, or should it have 
been fermented too far, then about 10 to 
12 grams of powdered loaf sugar is added 
to each little bottle, or else a measure of 
sugar candy syrup, before pouring in the 
cider. 

ALCOHOUC BEVERAGES 
Alcohol Dilation. 

To make the below mentioned strengths 
of alcohol, the ordinary strong alcohol 
should be mixed with water, as follows : 
85% alcohol equals 17 vol. of alcohol plus 
2 of water ; 80% alcohol equals 16 vol. of 
alcohol plus 3 of water; 75% alcohol 
equals 15 vol. of alcohol plus 4 of water ; 
70% alcohol equals 14 vol. of alcohol plus 
5 of water; 65% alcohol equals 13 vol. 
of alcohol plus 6 of water; 60% alcohol 
equals 12 vol. of alcohol plus 7 of water ; 
55% alcohol equals 11 voL of alcohol 
plus 8 of water ; 50% alcohol equals 10 
vol. of alcohol plus 9 of water ; 45% alco- 
hol equals 9 vol. of alcohol plus 10 of 
water ; 40% alcohol equals 8 vol. of alco- 
hol plus 11 of water ; 35% alcohol equals 
7 vol. of alcohol plus 12 of water ; 30% 
^CDhol equals 6 vol. of alcohol plus 13 
of water; 25% alcohol equals 5 vo^ of 
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alcohol plus 14 of water ; 20% alcohol 
equals 4 vol. of alcohol plus 15 of water ; 
15% alcohol equals 3 vol. of alcohol plus 
16 of water ; 10% alcohol equals 2 vol. 
of alcohol plus 17 of water ; 5% alcohol 
equals 1 vol. of alcohol plus 18 of water. 

Alcoholic Percentage of Liquors. 

From a contribution to “The Liquor 
Problem" by Dr. John S. Billings the 
following figures are taken : 

Per cent. Alcohol. 
Average. Range. 


American lager beer 3.8 1-7 

Vienna larger beer 4.7 3-5 

Munich lager beer ..... 4.8 3-5 

English ale and porter ... 5.0 3-7 

Hard cider 5.0 4-8 

American champagne .... 8.0 6-10 

French claret 8.0 6-12 

German Rhine wines, Mo- 
selle, etc 8.7 7-12 

American red wine 9.0 6-12 

Champagne 10.0 8-11 

French white wine 10.3 9-12 

Sweet catawba 12.0 10-15 

Madeira 15.4 15-16 

Sherry 17.5 16-20 

Gin 30.0 20-40 

Chartreuse 32.0 

Whisky, American common 35.0 25-43 

Whisky, Scotch, Irish 40.0 36-43 

Whisky, American best . 43.0 41-48 

Brandy 47.0 40-50 

Absinthe 51.0 

Rum 60.0 40-80 


These percentages are by weight ; by 
volume they would, of course, be consid- 
erably larger. For instance, a whisky 
whose alcoholic strength in the above 
table would be represented by 37 would, 
in a table by volume, be represented by 
44. 

Bead for Liquors. 

1 . — Oil of vitriol, 2 oz. ; sweet oil, 1 
oz. ; mixed in a glass bottle. One drop 
for 1 qt, of liquor. 

2. — Sweet almond oil, 1 fl.oz. ; sulphu- 
ric acid, concentrated, 1 fl.oz. ; lump 
sugar, crushed, 1 oz. ; alcohol, sufficient. 

Triturate the oil and acid very care- 
fully together In a glass, Wedgwood or 
porcelain mortar, or other suitable vessel ; 
add by degrees the sugar, continue trit- 
uration until the mixture becomes pasty, 
and then gradually add enough alcohol 
to render the whole perfectly fluid. Trans- 
fer to a quart bottle and wash out the 
mortar twice, or oftener, with strong 
alcohol, until about 20 fl.oz. in all of the 
latter have been used, the bashings to 
be added to the mlxtttre ifi bottle. 
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Cautiously agitate th6 bottle, loosely 
corked, until admixture appears com- 
plete, and set aside In a cool place. This 
quantity of “oil” is supposed to be suffi- 
cient for 100 gal. of liquor, but is more 
commonly used for about 80 or 85 gai 
The liquor treated with this “oil” is usu- 
ally allowed to become clearer by simple 
repose. 

3. — Soapwort, coarsely ground, 13 oz. ; 
diluted alcohol, enough to make 1 gal. 

Extract the soapwort by maceration 
or percolation. 

This is also Intended for 80 gal. of 
liquor, preferably adding to the latter % 
gal. of simple syrup. 

The ingredients of the above formu- 
las, according to the “Manual of Bev- 
erages,” are not injurious — not, at least, 
in the quantities required for “beading.” 
It is said that beyond a certain degree 
of dilution of the liquor with water, these 
preparations fall to produce the intended 
effect. The addition of sugar or syrup 
increases their efficacy. 

4. — Sulphuric acid, 2 vol. ; sweet oil, 

1 vol. Mix carefully in a glass bottle; 
use 1 drop for 1 qt. of liquor. 

ESSENCES FOR ALCOHOLIC 
BEVEFtAGES 

Bishop . — To be prepared from : Fresh 
green peel of unripe oranges, 60 grams ; 
Curacoa orange peel, 180 grams ; Malaga 
orange peel, 90 grams ; Ceylon cinnamon, 

2 grams ; cloves, 7.5 grams ; vanilla, 11 
grams ; orange flowers oil, 4 drops ; spirit 
of wine, 1,500 grams ; Hungarian wine, 720 
grams. A dark brown tincture of pleas- 
ant taste and smell. 

Bourbon. — ^St. John's bread, 6 grams; 
bruised licorice root, 6 grams ; bruised 
orris root, 1 gram ; sodium chloride, 2 
grams ; spirit nitrous ether, 2 grams ; 
spirit Juniper, 10 grams; alcohol, 400 
grams; hot water, 600 grams; acetic 
ether, 3 drops. Mix the ingredients and 
allow them to remain in a well covered 
vessel for twenty-four hours ; then filter. 

Brandy.— Oil of prunes, 2 oz. ; butirrlc 
ether, 1 dr. ; oil of cognac, 4 dr, ; wine 
ether, 1 oz. ; alcohol, 4 oz. 

Cherry Wine. — Essence cherry, 8 oz. ; 
essence almonds, 2 dr. ; vanillin, 4 gr. ; 
salicylic acid, 20 gr. ; tartaric acid, 2 oz. ; 
cochineal coloring, 1 oz. ; caramel, 1 oz. ; 
water, 1 oz. ; syrup, enough to make, 16 
oz. 1^*epare as above directed. 

<7larcf Wine.— Enanthic ether, 4 oz. ; 
nitrous ether, 1 oz. ; acetic ether, 5 oz. ; 
wine ether, 2 ; rectified spirit, 4 oz. 

Cognac. — Cognac dll, 1 part; ethyl ace* 
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tate, 10 parts; extract raisins, 10 parts; 
alcohol, 100 parts. 

Currant Wine, Black . — Essence black 
currant, 8 oz. ; vanillin, 4 gr. ; gingerln 
5 gr. ; tartaric acid, 2% oz. ; caramel, 2 
oz. ; salicylic acid, 10 gr. ; water, 3 oz. ; 
syrup, enough to make, 16 oz. Triturate 
the salicylic acid, vanillin and gingerln 
with the essence gradually added. Dis- 
solve the tartaric acid In the water, add 
the caramel and the essence mixture and 
then add the syrup. 

Gin , — Oil juniper, 1 oz. ; oil nutmeg, 

1 dr. ; oil caraway, 6 minims ; fusel oil, 
10 minims ; rectified spirit, 16 oz. 

Cabinet Punch . — 1. — Arrack, 3 pt. ; al- 
cohol, 1% pt. ; peel of three apples ; juice 
of three apples ; rum, 1 pt. ; simple syrup, 

2 pt. Burnt sugar coloring, a sufficient 
quantity. Digest the apple peel in the 
arrack, and for three days express and 
filter, and to this add the remaining in- 
gredients. 

2. — Arrack, 48 fl.oz. ; cologne spirit, 24 
fl.oz. ; rum (West India), 16 fl.oz.; syrup, 
32 fl.oz. ; caramel, to color ; peel and juice 
of three apples. Digest the apple peel 
for three days in the arrack ; express, 
then add the other ingredients. 

Madeira Wine , — Nitrous ether, 1 oz. ; 
enanthic ether, 4 oz. ; cocinlc ether, 2 oz. ; 
wine ether, 1 oz. ; tincture vanilla, 4 oz. ; 
rectified spirit to 1 pt 

May Wine. — 1. — Cumarin, 1 gram ; 
tannic acid, 50 grams ; oil bitter orange, 
5 grams ; oil sweet orange, 5 grams ; 68% 
alcohol, 940 grams. 

2. — Galium verun, fresh, 1,000 grams; 
orange peel, fresh (using the yellow part 
only), 15 grams; Tonka beans, 10; 90% 
alcohol, 1,200 grams. Macerate for 24 
hours, then express and filter. 

Port Wine. — 1. — Acetic ether, 6 fi.dr. ; 
grape essence, 3 fl.oz. ; vanilla extract, 3 
fl.oz. ; raspberry essence, 6 fl.oz. ; tinctiure 
kino, 3 fl.oz. The grape essence may be 
made as follows : Enanthic ether, 1 
fl.oz. ; formic ether, 1 fl.dr. ; acetic alde- 
hyde, 1 fl.dr. ; grape juice, 4 fl.oz. ; glycer- 
ine, 2 fl.oz. ; alcohol, deodorized, to make 
1 pt. 

2 , — ^Acetic eUier, 1 oz. ; ess«ice of 
grape, 4 oz. ; essence of vanilla, 4 oz. ; 
tincture of kino, 4 oz. ; essence raspberry, 
8 02 . 

3. — Butyric ether, 2 oz. ; acetic ether, 
1 oz. ; amyi acetate, 1% dr.; essence va- 
nilla, IH oz. ; tincture orris, 2 pz. ; rec- 
tified spirit to 1 pt. 

Punch Essence.*-!.— Rum, 2 qt, ; citric 
acid solution, 1 fl.oz. ; essence of lemon, 
soluble, 1% oz. ; tincture vanilla, 1 fi-oz. .; 
tincture cinnamon, 1% fir, ; alcohol. 
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1 to 2 pt ; add 2 qt. syrup ; the alcohol 
may be 'left out, 

2. — Rum. 1 pt. ; cognac, % pt. : citric 
acid solution, to 1 oz. ; essence of 
lemon, soluble, 15 gr. ; syrup, 1 pt. ; mix. 

Royal Punch. — Arrack, 20 fl.oz. : rum 
(West India), 20 fl.oz. ; cologne spirit, 40 
fl.oz. ; claret, 16 fl.oz. ; black cherry juice, 
16 fl.oz. ; raspberry juice, 3 fl.oz. ; syrup, 
80 fl.oz. : citric acid, 195 gr. ; tincture 
vanilla, 8 gtt. ; oil lemon, 6 gtt. ; oil rose, 
1 gtt. Caramel may be added to enhance 
the color. Some will prefer to substi- 
tute arrack for the Jamaica rum. Grated 
lemon rind is preferable to the oil. 

Raspberry. — ^Amyl butyrate, 1 14 fl.dr. ; 
amyl acetate, 12 fl.dr.; acetic ether, 1% 
fl.dr. : tartaric acid, 180 gr. ; glycerine, 
6 fl.dr. ; tincture orris, 2 fl.oz. ; deodorized 
alcohol, to make 16 fl.oz. ; solution car- 
mine, sufficient. 

Rum. — 1. — Ethyl butyrate, 16 parts ; 
ethyl acetate. 3 parts ; tincture vanilla, 
1 part ; tincture orris, 3 parts ; oil birch, 
sufficient; alcohol, 200 parts. Two pints 
or more are used to 25 gallons of diluted 
alcohol, together with some sugar color- 
ing. It is said that the addition of some 
prune juice improves the product. 

2. — Acetic ether, 220 grams ; nitrous 
ether, 70 grams ; oil birch tar, 10 grams ; 
lampblack, 200 grams ; nut galls, pow- 
dered, 1,000 grams ; caramel, 1,000-1,500 
grams ; add to 95% alcohol, 100 qt. Al- 
low to stand for three months, then fill 
clear Into casks. 

Sherry. — 1. — Spirit nitrous ether, 15 
oz. ; enanthic ether, 1 oz. ; tincture orange, 

1 oz. 

2. — Enanthic ether, 1 oz. ; nitrous 
ether, 2 oz. ; rectified spirit to 1 pt. 

Whteifey.— Ethyl acetate, 250 parts ; 
ethyl nitrate, 200 parts ; oil caraway, 1 
part ; oil anise, 1 part ; oil juniper, 2 
parts ; alcohol, 1,000 parts ; sugar color- 
ing, sufficient. 

Caution. — ^Liquors made artificially 
must not be misbranded. The Depart- 
ment of Agriculture should be consulted 
as to products made artificially. The 
penalties against misbranding are very 
severe, and are strictly enforced. 


LIQUORS (LIQUEURS) AND CORDIALS 

Many of the following receipts for li- 
queurs and cordials come from the Breuy 
er and DistUler, by J. Qardxner, F.C.S.. 
blit the majority of the receipts were 
^ciaUy tianslated from the FreiK^, and 
ai^ copyfijg^ted by Munn 4b Co. 

Liquors and cordials are stimulating 
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beverages, formed of week spirit, aro- 
matized and sweetened. The manufac- 
ture of liqueurs constitutes the trade of 
the compounder, rectifier or liqueurlst. 

The materials employed in the prepa- 
ration of liquors or cordials are rain or 
distilled water, white sugar, clean flavor- 
less spirit, and flavoring ingredients. To 
these may be added the substances em- 
ployed as finings, when artificial clarifica- 
tion is had recourse to. 

The utensils and apparatus required 
in the business are those ordinarily found 
in the wine and spirit cellar, together 
with a copper still, furnished with a pew- 
ter head and a pewter worm or con- 
denser, when the method by distillation 
is pursued. A barrel, hogshead, or rum 
pxmcheon, sawn in two, or simply un- 
headed, as the case may demand, forms 
an excellent vessel for the solution of 
the sugar ; and two or three fluted fun- 
nels, with some good white flannel, will 
occasionally be found useful for filtering 
the aromatic essences used for flavoring. 
Great care is taken to Insure the whole 
of the utensils, etc., being perfectly clean, 
sweet, and well seasoned, in order that 
they may neither stain nor flavor the sub- 
stances placed in contact with them. 

French liqueurlsts distinguish their li- 
queurs as “ eaux ** and “ extraits,” or li- 
queurs which, though sweetened, are en- 
tirely devoid of viscidity ; and "baumes,” 
“cremes.” and “huiles,” which contain 
sufficient sugar to impart to them a syr- 
upy consistency ; usually “cremes” contain 
less alcohol than “huiles.” 

The French names are retained In the 
receipts. Where it is not possible to 
make the liquors by distillation, the re- 
ceipts which say by essences should be 
chosen. O.p. means over proof, u.p. 
means under proof. (See Alcohol.) The 
abbreviations of the metric system should 
not be forgotten : 1. = liter, gr. = gram, 
k. = kilogram. It should be remem- 
bered the art of the llquorist can only be 
obtained by long practice; still, with or- 
dinary care, very good results can be ob- 
tained. Do not get the liquors too aro- 
matic. This is the fault of most ama- 
teurs. All liquors should be bottled, and 
labeled with, neat labels, and the top 
sealed with wax or tinfoiL 

Abstntlie. 

1. — ^From the tops of AbHnthitm ma- 
4 lb. ; tops of Absinihiwn 
2 lb,; angelica root, Calamia aro- 
maticus. Chinese aniseed, and leaves 
of dittany of Ch'ete# of each 15 gr. ; bran- 
dy or spirit at 12 u.p., 4 jttiL; macerate 
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for ten days, then add water, 1 gal. ; dis- 
til 4 gal. by a gentle heat, and dissolve 
in the distilled spirit crushed white sugar, 

2 lb. 

2. — Spirit of wormwood, 172 parts ; 
best sugar, 125 parts ; orange flower 
water, 13% parts ; water, 125 parts. Dis- 
solve the sugar In the water, and then 
add the orange flower water ; thoroughly 
mix in the syrup the white of one egg. 
Next add the wormwood spirit, and heat 
the mixture very gently over a water 
bath, so as just to coagulate the albumen ; 
immediately remove the liquid from the 
fire and filter. 

Absinthe, Creme de (by Essences). 

Essence absinthe, 0.60 gram ; essence of 
English mint, 0.60 gram ; essence of anise, 

3 grams ; essence of fennel, 0.80 gram ; 
alcohol, etc., same as Chartreuse. 

Ananas, Creme de. 

Bananas, 800 grams ; alcohol, 4 1. Crust 
and infuse the bananas for a week In 
alcohol, then pass the liqueur through 
a silk strainer, pour melted sugar into 
2.20 1. of water, add 0.050 1. of an infu- 
sion of vanilla. Color yellow with cara- 
mel. 

Aniseed Cordial. 

1. — From aniseed, 2 oz., or essential oil, 
1% dr., and sugar 3 lb. per gal. It 
should not be weaker than about 45 u.p., 
as at lower strengths it is impossible 
to produce a full-flavored article with- 
out its being milky, or liable to become 
60 . 

Anisette (by Essences). 

1 . — ^Ess. Chinese (star) anise, 7 grams ; 
ess. anise, 2 grams ; ess. of fennel, 0.80 
gram ,* ess. of coriander, 0.10 gram ; ess. 
of sassafras, 0.60 gram ; extract of orris, 

6 grams ; extract of ambergris, 0.80 
gram ; alcohol, etc., same as CJhartreuse. 

2. — Chinese anise, 6 grams ; essence 
anise, 2 grams ; essence of fennel, 0.60 
gram ; essence of coriander, 0.10 gram ; 
essence of sassafras, 0.40 gram ; extract 
of orris, 4 grams: extract of ambergris, 
0.60 gram ; alcohol, SS*, 3.20 1. ; water, 
3.90 1 ; sugar, 4.375 k. 

3. — Anisette de Bordeaux. — a. — ^For- 
eign. — Aniseed, 4 oz. ; coriander and sweet 
fennel seeds, bruised, of each 1 oz. ; rec- 
tified spirit, % gal. ; water, 8 qt. ; macer- 
ate for five or six days, then draw over 

7 pi, and add of lump sugar 2% lb. 
b.— English.— -Oil of aniseed, 15 drops ; 

oil of cassia and caraway, of each 6 
di^s; rub them with a little sugar, and 
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then dissolve In spirit 45 u.p., 3 qt., by 
well shaking them together ; filter, if 
necessary, and dissolve in the clear liquid 
1% lb. of sugar. 

Arrack. 

A spirituous liquor procured by distil- 
lation from plam wine, or a fermented 
Infusion of rice. It is imported from the 
East Indies, and much used to make 
punch. When sliced pineapples are placed 
in arrack, and the spirit kept for some 
time, it acquires a most delicious flavor, 
and is though to be unrivaled for mak- 
ing nectarial punch. 

Benedictine. 

Cloves, 2 grams ; nutmegs, 2 grams ; 
cinnamon. 3 grams ; balm, peppermint, 
freshly gathered angelica and genepi of 
the Alps, 25 grams ; calamus, 15 grams ; 
cardamom (small), 50 grams ; arnica flow- 
ers, 8 grams. Break and crush the ma- 
terials, and macerate for 2 days in 4 1. of 
alcohol at 85®. Distil after having add- 
ed 3 1. of water and draw out 4 1., after 
which add a cold syrup made with 4 k. 
of sugar and 2 1. of water. Bring up 
to 10 1., color, and filter. 

Bitters. 

Bitters are considered as tonic and 
stomachic, and to improve the appetite 
when taken In moderation. The best time 
is early in the morning, or an hour be- 
fore meals. An excessive use of bitters 
tends to weaken the stomach. They 
should not be taken for a longer period 
than a fortnight at one time, allowing a 
similar period to elapse before again hav- 
ing recourse to them. 

Angostura. — 1. — Glentian root, 4 oz. ; 
callsaya bark, Canada snake root, Vir- 
ginia snake root, licorice root, yellpw 
hark, allspice, dandelion root and Angos- 
tura bark, of each 10 oz. ; cardamom 
seeds, 6 oz. ; balsam of tolu, omgette, 
Turkey rhubarb and galangal, of each, 4 
oz. ; orange peel, 1 Ih. ; alkanet root, 1 lb. ; 
caraway seed, 1% oz. ; cinnamon, 1% oz. ; 
cloves, % 02 . ; nutmegs, coriandei* seed, 
catechu and wormwood, of each, 2 oz. ; 
mace, 1 oz. ; sanders wood, 1% lb.; 
turmeric, 8 oz. Pound these ingrediebte 
and steep them for fifteen days in 50 gal. 
proof spirit; before filtering add 30 lb. 
honey. 

2.^Angostura bark, 16 parts; bitter 
orange peel, 8 parts ; Canada snake ivoi^ 
8 parts; cinchona, 8 parts; serpentaria, 

8 parts ; galangal, 4 parts ; gentian, 4 
parts; calamus, 4 parts; car<^on4, 2 
parts; cinnamon, 1 part; cloves, 1 
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coriander, 1 part ; mace, 1 part ; alkanet 
root 2 parts ; alcohol, 100 parts ; water, 
60 parts. 

Phosphate. — Acid phosphate, % tea- 
spoonful ; Angostura bitters, 1 teaspoon- 
ful, lemon syrup, 2 tablespoonfuls, or 
Juice of half a lemon, well sweetened. Fill 
glass with carbonic water. 

Aromatic. — ^Macerate 2% lb. ground 
dried small orange apples ; % lb. ground 
dried orange peel ; 2 oz. ground dried 
calamus root ; 2 oz. ground dried pimpi- 
nella root; 1 oz. ground dried cut hops, 
for fourteen days, with 10 gal. of spirit 
at 45% ; press, and add 2% pt. brown 
sugar syrup. Filter. Color dark brown. 

Berlin Bitters. — Dissolve in 3 qt. 80% 
alcohol Tr., 40 drops oil of Juniper, 40 
drops oil of coriander, 20 drops oil of 
angelica, 20 drops badian seed oil, 22 
drops oil of ginger ; add 3 qt. of water 
and % lb. of sugar to this solution. Fil- 
ter, and color brown. 

Boker*s. — Quassia, 1 H oz. ; calamus, 
1% oz. ; powdered catechu, 1% oz. ; car- 
damom, 1 02 . ; dried orange peel, 2 oz. 
Macerate for 10 days in % gal. strong 
whisky, and then filter and add 2 gal. 
water. Color with mallow or malva flow- 
ers. 

Brandy. — Grind to coarse powder 3 lb. 
gentian root, 2 lb. dry orange peel, 1 lb. 
cardamom seeds, 2 oz. cinnamon, 2 oz. 
cochineal. Infuse 10 days in 1 gal. bran- 
dy, 8 gal. water, and filter. 

Hamburg. — Grind to a coarse powder 
2 oz. agaric, 5 oz. cinnamon, 4 oz. cassia 
buds, H oz. grains of paradise, 3 oz. quas- 
sia wood, % oz. cardamom seeds, 3 oz. 
gentian root, 3 oz. dried orange apples, 1% 
oz. orange peel. Macerate with 4^ gal. 
95% alcohol, mixed with 5% gal. water; 
add 2% oz. acetic ether. Color brown. 

Orange. — Macerate 6 lb. orange peel for 
twenty-four hours with 1 gaL water, cut 
the yellow part of the peel from off the 
white, and chop it fine ; macerate with 
4% gal. 95% alcohol for two weeks, or 
displace; then add a syrup made of 4% 
gal. water and 16 lb. sugar. Filter 
through Canton flannel. 

Peruvian. — ^Red Peinvian bark, 8 oz. ; 
orange peel, 8 oz ; dnnamon, cloves and 
nutmeg, 1% dr. each; Cayenne pepper 
seeds, 75. Infuse them, well bruised, in 
8 gal. proof spirit for 15 to 20 days, 
stirring every day. Draw off and filter. 

8panto/i.-^rind to coarse powder 6 oz. 
polin>ody» 6 oz. calamus root* 8 oz, orris 
root, 2H oz. coriander seed, 1 oz. cen- 
taurium, 8 oz. orange peel, 2 oz. German 
chamomile flowers ; then macerate with 
85% alcohol, and add gaL 
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water and 1 % oz. sugar. Filter, and 
color brown. 

Stomach. — Grind to a coarse powder 
>4 lb. cardamom seeds, % lb, nutmegs, % 
lb. grains of paradise, % lb. cinnamon, 
% lb. cloves, >4 lb. ginger, H lb. galangal, 
% lb. orange peel, % lb. lemon peel ; then 
macerate with 4% gal. 95% alcohol, and 
add a syrup made of 4% gal. water and 
12 lb. sugar filter. 

Wild Cherry.-— Wild cherry bark, 4 lb. ; 
squaw vine (partridge berry), 1 lb. ; Juni- 
per berries, 8 oz. Pour boiling water 
over, and let stand for 24 hours ; strain, 
and again pour boiling water on the in- 
gredients ; let macerate for 12 hours, then 
express and filter through paper, so that 
the whole will make 5 gal., to which add 
3^ lb. of sugar, 1^ gal. molasses, 6 oz. 
tincture of peach kernels, 3 oz. tincture 
of prickly ash berries, 2 qt. alcohol. 

Wine. — Bruised gentian root, fresh or- 
ange and lemon peel, of each 1 % oz. ; 
white wine, 1 qt ; digest for a week, and 
strain. 

Brandy. 

Barrels, To Give the Appearance of 
Age to. — Dissolve in 3 gal. water 3 lb. 
sulphuric acid and 1 lb. sulphate of iron. 
Wash the barrels with it on the outside. 

Apple, Imitation. — Cologne spirit, 40 
gal. ; apple brandy oil, 4 oz., cut in 1 pt. 
88% alcohol ; D. R. glycerine, 6 oz. ; 
sugar syrup, % gal. No coloring. 

Blackberry. — 1. — Cologne spirit, 40 
gal. ; blackberry oil, 6 oz. ; blackberry or 
cherry Juice, 2 gal. ; ext. blackberry, % 
pt. ; sugar coloring, 4 oz., to color. 

2. — ^To 10 gal. blackberry Juice and 25 
gal. spirit, 40 above proof, add 1 dr. each 
of oil of cloves and oil of cinnamon, dis- 
solved in 95% alcohol, and 12 lb. white 
sugar dissolved in 6 gal. water. Dissolve 
the oils separately in % pt 95% alcohol; 
mix both together, and use half the quan- 
tity. 

3. — Cinnamon, cloves and mace, each, 
% oz. ; cardamom, 1 dr. ; grind to a coarse 
powder; add to 16 lb. of blackberries, 
mashed, and 5 gal. of 96% alcohol. Macer- 
ate for two weeks ; press ; then add 10 lb. 
sugar, dissolved in 3% gal. of water. Fil- 
ter. This product is sometimes diluted 
with water, or a mixture of alcohol and 
water, to lessen the cost 

4..,-.Crushed blackberries, 4 pt ; bran- 
dy, 4 pt ; sugar, 1 lb. Macerate the lo- 
ries in the brandy for 6 or 6 days, ex- 
press the liquor, add the sugar, and aft«r 
a fortnight decant or filter. 

5. — Blackberry root, I lb* ; cloves, 1 
oz. ; cinnamon, 1 oz. ; syrup* 8 fi.oz.; 
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brandy, to make 1 gal. Exhaust the drugs 
by percolation or maceration with enough 
brandy to make 7% pt., and add the 
syrup. 

r>. — Blackberry ether, 1 fl.dr. ; black- 
berry juice, 16 fl.oz. ; syrup, 8 to 16 fl.oz. ; 
deodorized alcohol, to make 1 gal. ; cara- 
mel, to color. 

7. — Cinnamon, 2 parts ; clove, 2 parts ; 
mace, 2 parts ; nutmeg, 1 part. Mix, and 
powder coarsely, and add to 2,000 parts 
crushed blackberries, freshy picked and 
fully ripe. Add 5,000 parts of alcohol of 
95%, and let macerate together for two 
weeks. At end of this period strain off 
through woolen, press out, and to the 
relate add 1,300 parts of sugar, dissolved 
in 4,200 parts of rain or soft water. Fi- 
nally, add sufficient water to bring the 
whole up to 12,000 parts. 

8. — Mix together equal parts of mashed 
blackberries, raspberries and brandy, or 
deodorized alcohol ; cover closely, and al- 
low to stand for 48 hours ; strain and 
press ; sweeten to taste. Flavor with 
stick cinnamon and whole cloves ; let 
stand, closely covered, for another 24 
hours. Filter through a flannel bag, and 
bottle. 

9. — Blackberry Juice, 4 pt. ; catechu, 4 
oz. ; cinnamon, 1 oz, ; nutmeg, 1 oz. : cori- 
ander seed, 1 oz. ; powdered opium, M oz. ; 
sugar, 2 lb. ; alcohol, 2% pt. ; water (q. 
s.), 1 gal. Grind the drugs to a coar.se 
powder, and having mixed the blackberry 
juice with the alcohol, macerate them 
for a week or 10 days in a warm place, 
then filter, add the sugar, dissolve by 
agitation, and having passed enough 
water through the filter, add it to the 
mixture to make 1 gal. of the finished 
product. 

10. --Blackberries, 4 gal. ; pimento, 
bruised, 4 oz. ; cinnamon, bruised, 3 oz, ; 
cloves, bruised, 2 oz. ; brandy, 64 oz. ; 
sugar, enough. Crush the fresh, cleaned 
fruit, transfer the pulp to a kettle, add 
the spices, and gradually raise the tem- 
perature to the boiling point, allowing 
to ebullesce for a few minutes. Then 
strain through flannel, and add sugar in 
the proportion of 1 lb, for each pint of 
the juice. Dissolve the sugar by the aid 
of heat, and again raise to the boiling 
point, removing the scum with a ladle 
or clarify by straining. When cold add 
the brandy. The dose is given at from 
% to 2 fl.oz. 

11. — Blackberries, ripe, 16 fl.oz. ; black- 
berry root, 1 av.oz. ; ntace, 1 dr, ,* cloves, 

1 dr.; allspice, 1 dr.; cassia, 1 dr.; gin- 
ger, 1 dr. ; port wine, 4 fl.oz. ; alcohol, 

2 fl oz. ; water, enough. Express the juice 
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from the berries and add sufficient water 
through the residue to make the expressed 
liquid measure 12 fl.oz. ; add the alcohol 
and wine. Mix the drugs and reduce to 
medium fine powder moisten with the 
expressed liquid, pack lightly in a per- 
colator, macerate for 24 hours, percolate, 
and if the percolate is less than 16 fl.oz., 
add enough menstruum, consisting of 1 
part alcohol and 4 parts water, to make 
up the measure. 

British Brandy. — Syn. Malt Brandy. — 
For a long time this liquor was distilled 
from spoiled wine and the dregs of wine, 
both British and foreign, mixed with beer 
bottoms, spoiled raisins, and similar sub- 
stances. At the present day, spirit made 
from malt, potatoes, beet root and car- 
rots is employed. Malt spirit is the best 
adapted for the manufacture of British 
brandy. We annex formulas : 

1 — To 12 gal. of malt spirit at proof 
add of water 5 gal. ; crude red tartar or 
winestone previously dissolved in 1 gal. 
of boiling water, % lb. ; acetic ether, 6 
fl.oz. ; French wine vinegar, 2 qt. ; French 
plums, bruised, 5 lb. ; sherry bottoms, % 
gal. ; mix these ingredients in a sherry 
or French brandy cask, and let them 
stand for about a month, frequently stir- 
ring the liquid with a stick ; next draw 
over 15 gal. of the mixture from a still 
furnished with an agit-ator. Put the dis- 
tilled spirit into a clean, fresh emptied 
cognac brandy cask, and add of tincture 
of catechu, 1 pt. ; oak shavings, 1 lb. ; 
.spirit coloring, % pt. ; agitate occasion- 
ally for a few days, and then let It repose 
for a week, when it will be fit for use. 
This produces 15 gal. of brandy, 17 u. p. 
Age greatly improves it. 

2. — Malt spirit, 99 gal. ; tartar, dis- 
solved in water, 7 lb. ; acetic ether, ^ 
gal. ; wine vinegar, 5 gal. ; bruised raisins 
or Franch plums, 14 lb.; bitter almond 
cake, bruised, and steeped for 24 hours 
in twice its weight of water, which must 
be used with it, Vi, lb.; water, q. s. ; 
macerate as before, and draw over, with 
a quick fire, 120 gal. To the distilled 
spirit add a few pounds of oak shavings, 
2 lb. of powdered catechu made into a 
paste with hot water, and spirit coloring, 
q. s., and finish as in the last. Produces 
120 gal. of spirit, fully 17 u. p. Equal 
in quality to the last. 

Caraway Brandy. — 1. — A species of 
cordial, commonly prepared as follows; 
Bruised caraway seeds, 4 oz. ; lump sugar, 
2 lb. ; British brandy, 1 gal. ; macerate 
a fortnight, occasionally shaking the bot- 
tle 

g^ugar* 1 lb, ; bruised caraways, I 
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oz, ; bitter almonds, grated, 3 ; spirit col- 
oring, 1 02 . ; plain spirit or gin, 22 u. p., 
% gal. Infuse, etc., as balm of Molucca. 
The coloring is sometimes left out. 

Catawba. — Cologne spirit, 40 gal. ; Ca- 
tawba brandy oil, 6 oz. ; wine syrup, 2 
lb., cut in 1 qt. 88% alcohol Color with 
French brandy coloring. 

Cherry. — 1. — Cologne spirit, 40 gal. ; 
cherry brandy oil, 6 oz., cut in 1 pt. 88% 
alcohol ; cherry juice, 2 gal. ; sugar 
syrup, 1 qt. ; cherry extract, 1 pt. : sugar 
coloring, to color, 4 oz. 

2. — Brandy and cherries, crushed, of 
each 1 gal. ; let them lie together for 3 
days, then express the liquid and add 2 
lb. lump sugar; in a week or two decant 
the clear portion for use. 

3. — ^To the last add 1 qt. raspberry 
juice and % pt. orange-flower water. Both 
the above are excellent. 

4. ^ — Molasses 1 cwt. ; spirit, 45 u. p., 41 
gal. : bitter almonds, bruised. 1 lb., more 
or less, to taste ; cloves, 1 oz. ; cassia, 2 
oz. : macerate a month, frequently stir- 
ring. An article frequently sold as cherry 
brandy. 

5. — Cerman cherry juice, 15 gal. ; pure 
rectified spirit, 20 gal. ; syrup, 5 gal. ; oil 
of bitter almonds, 1 dr. 

6. — Black cherries, mashed, without be- 
ing stoned, 8 lb. ; 95% alcohol, 10 qt. 
Macerate for 2 weeks ; press ; add 5 lb. 
sugar, dissolved in 2 gal. brandy. 

7. — Sound black cherries. To each 
lb. allow 3 oz. of brown sugar candy, 
12 apricot peach or plum kernels, ^4 oz. 
shredded bitter almond, *4 inch of cin- 
namon, and good French brandy to cover. 
Cut off the stalks, leaving them about 
half an inch in length, wipe the cherries 
with a soft cloth, and prick them well 
with a coarse darning needle. Half fill 
•some wide-necked bottles with the pre- 
pared fruit ; to each one add sugar candy, 
etc., in the above stated proportions, and 
fill the bottles with brandy. Cork closely, 
cover the top with melted wax, or blad- 
der, and keep for at least 3 months be- 
fore using. 

Dantzic Brandy. — ^From rye, ground 
with the root of Calamus aromaticus. It 
has a mixed flavor of orris and cinnamon. 

1. — ^The Munchener Apotheker Verein 
has adopted the following formula for the 
same thing : Acetic acid, dilute, 90%, 4 
parts ; acetic ether, 4 parts ; tincture aro- 
matic, 40 parts ; cognac essence, 40 parts ; 
Spirit of nitrous ether, 20 parts ; 90% 
alcohol, 5,000 parts ; distilled water, 2,500 
parts. Add the acids, ethers, etc., to the 
alcohol, and finally add the water. Let 


(Brandy) 


stand several days, and, if necessary, 
filter. 

2. — Berlin apothecaries have adopted 
the following as a magistral formula : 
Aromatic tincture, 4 parts ; spirit of ni- 
trous ether, 5 parts ; 90% alcohol, 1,000 
parts ; distilled water, q. s. to make 2,000 
parts. Mix the tincture and ether with 
the alcohol, add the water, and for every 
ounce add one drop ef tincture of rhat- 
any. Of these formulae, the first is to 
be preferred, as a close Imitation of the 
taste of the genuine article. To Imitate 
color use burnt sugar. 

Ginger . — 1. — ^The following is a Ger- 
man formula, and it makes a first-rate 
article ; Sugar, 200 parts ; tincture of 
orange peel, 20 parts ; spirit of nitrous 
ether, 20 parts. Mix, and add 4,500 parts 
of good whisky or dilute alcohol. Stir 
in 5,500 parts of boiling rain or soft 
water, adding at the same time 200 parts 
of ginger, in powder, and 20 parts of 
galangal root, powdered. If desired, add 
enough burnt sugar to color. Cover the 
vessel, and let stand a day or two ; then 
filter. By adding the ginger after the 
w’ater we avoid dissolving the resinous 
parts of the fenner, which would other- 
wise make the preparation turbid. The 
galangal may be omitted, if desired, and 
about a drop of oil of bitter almond add- 
ed in its place, for every 2% gal. of li- 
quor. It should be dissolved in the alco- 
hol before adding. 

2. — Jamaica ginger, 2 oz. ; brandy, 1 
qt. ; water, H pt. ; sugar, 1 lb. ; juniper 
berries (mixed black and white), 2 oz. 
Crush finely the ginger and juniper ber- 
ries, put them into a wide-necked bot- 
tle, and pour in the brandy. Crok se- 
curely, let the bottle stand in a warm 
place for 3 days, shaking It 3 or 4 times 
daily. On the third day boll the sugar 
and water to a thick syrup, and when 
cool add to It the brandy, which must 
previously be strained through fine mus- 
lin or filtering paper until quite clear. 
When quite cold, bottle, cork securely, 
and store for use. 

3. — Cologne spirits, 40 gal. ; ginger 
brandy oil, 1% lb. ; sugar syrup, % gal. ; 
sugar coloring 6 oz. 

Lemon . — 1. — ^Fresh lemons, sliced, 1 
doz. ; brandy, 1 gaL ; macerate for a week, 
press out the liquid, and add 1 lb. lump 
sugar. 

2.— Proof spirit, 7 gal. ; essence of 
lemon, 3 dr.; sugar, 5 lb. ; tartaric acid, 
1 oz. ; dissolved in water ; turmeric pow- 
der, 2 gai ; spirit coloring, 1 dessertspoon- 
ful; macerate, etc., as No. 1. Sometimes 
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boiling milk is added to the above, in the 
proportion of 1 qt. to every gal. 

Malt. — Malt spirit, flavored with sweet 
spirits of niter and terra japonica, and 
colored with molasses, or spirit coloring. 
(See British Brandy.) 

New York Brandy. — Cologpie spirit, or 
good rectified spirits, 40 gal. ; New York 
brandy essence, 2 oz, ; prussic ether. 1 oz., 
dissolved in 1 pt. 88% alcohol. To Im- 
prove, add 1 % pt. sugar syrup. Color 
with sugar coloring. 

Orange Brandy. — 1. — To every gal. 
of brandy allow % pt. of Seville orange 
juice, 1% lb. loaf sugar. To bring out 
the full fiavor of the orange peel, rub 
a few lumps of the sugar on 2 or 3 un- 
pared oranges, and put these lumps to the 
rest. Mix the brandy with the orange 
juice, strained, the rinds of six of the 
oranges, pared very thin, and the sugar. 
Let all stand in a closely covered jar 
for about three days stirring it three 
or four times a day. When clear it should 
be bottled and closely corked for a year ; 
it will then be ready for use, but will 
keep any length of time. This is a most 
excellent stomachic when taken pure, in 
small quantities ; or, as the strength of 
the brandy is very little deteriorated by 
the other ingredients, it may be diluted 
with water. To be stirred every day for 
three days. Sufficient to make 2 qts. ; 
make this in March. 

2. — As lemon brandy, but substituting 
oranges. 

Patent Brandy. — ^This is merely very 
clean malt spirit mixed with about one- 
seventh or less of its bulk of strongly 
flavored cognac and a little coloring. 

Peach. — 1. — ^Mash 18 lb. of peaches 
with their stones ; macerate them for 24 
hours, with 4% gal. of 95% alcohol and 
4 gal. of water. Strain, press, and filter; 
add 5 pt. plain white syrup. Color dark 
yellow with bumt-sugar coloring. 

2. — (Gk>od.) Take H gaL of honey, 
dissolved in water ; 3% gal. of 95% alco- 
hol; % gal. Jamaica rum; 1 oz. catechu, 
bruised to a paste ; 1 oz. acetic ether. 
Add water to make 10 gal, flavored with 

4 oz. of bitter almonds. No coloring re- 
quired. 

3. — ^From peaches, by fermentation and 
distillation. Much used in the United 
States. A cordial spirit under the same 
name is prepared as follows : 

4. ^From peaches, sliced, and steeped in 
twice their weight of British brandy or 
malt spirit, as in making cherry Inrandy. 

5. ^3^tter almonds, bruised, 3 oz. ; 
proof apirit, 10 gal. ; water, ^ gal; sugar, 

5 or 6 lb. ; orange-flower water, H pt. ; 
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macerate for 14 days ; add brandy color- 
ing, If required darker. 

6, — Dissolve 1 gal. of honey in water ; 
add 7 gal. of alcohol, 1 gal. of rum, 2 oz. 
of catechu, bruised, 2 oz. acetic ether ; 
add % lb. of bitter almonds ; dissolved, 
20 gal. water. 

7. — Cologne spirit, 40 gal. ; peach bran- 
dy oil, Vi lb. ; glycerine, 6 oz. ; sugar 
syrup, % gill. No coloring. 

Raspberry Brandy. — 1. — Put 1 pt. of 
ripe raspberries into a wide-necked bot- 
tle, pour 1 qt. of French brandy over 
them, cork the bottle tightly, and let it 
stand in a moderately warm place foi 
14 days. Have ready a thick syrup, made 
by boiling together Vi lb. of loaf sugar 
and 2 tablespoonfuls of cold water until 
the right consistency Is obtained. Strain 
the liquor from the bottle repeatedly un- 
til quite clear, then mix it with the syrup, 
and pour the whole into small bottles. 
Cork them securely, and store for use. 

2. — Pour as much brandy over rasp- 
berries as will just cover them ; let it 
stand for 24 hours, then drain it off and 
replace with a like quantity of fresh 
spirit ; after 24 hours more drain this 
off and replace it with water ; lastly, 
drain well and press the raspberries quite 
dry. Next add sugar to the mixed li- 
quors, in the proportion of 2 lb. to every 
gal., along with M pt. of orange-flower 
water. 

3. — Mix equal parts of mashed rasp- 
berries and brandy together, let them 
stand 24 hours, then press out the liquor. 
Sweeten as above, and add a little cin- 
namon and cloves, if agreeable ; lastly, 
strain. 

4. — ^From raspberries, using the pro- 
portion given under cherry brandy. 
Sometimes a little cinnamon and cloves 
are added. The only addition, however, 
that really improves the flavor or bou- 
quet Is a little orange-flower water, a 
very little essence of vanilla, or a single 
drop of essence of ambergris. 

5. — -Shrub.— Brandy, I gal. ; orange 
and lemon juice, of each, 1 pt. ; the peel 
of 2 oranges ; ditto of 1 lemon ; digest for 
24 hours, strain, and add 4 lb. of white 
sugar dissolved in 5 pt. water. After 
a fortnight decant the clear liquid for 
use. 


Cacao, Creme de. 

Infuse 1 lb. roasted Cacao nuts cut 
small and % oz, vanilla, in 1 gal. brandy, 
for 8 days ; strain, and add 3 qt. of 
syrup. 
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Caraway Cordial. 

This is generally made from the essen- 
tial oil of caraway, with 2V^ lb. of sugar 
per gal. ; 1 fl.dr, of the oil is commonly 
reckoned equal to % lb. of the seed. The 
addition of a very little oil of cassia and 
about half as much of essence of lemon 
or of orange improves it. 

('asais, Creme de. 

Infusion of currants. 4.20 1. ; spirit of 
raspberries, 0.50 1. ; 85% alcohol, O.fiO 1. : 
white sugar, 5 k. ; water, 1.60 1. 

Celeri, Creme de. 

Essence of celery, 2 grams ; alcohol, 
3.10 1. ; water, 3.00 1. ; sugar. 4.375 k. 


Chartreuse. 


Ingredients. 

Green. 

Yellow. 

White. 

China cinnamon 

1.50 gr. 

1.50 gr. 

12.50 gr. 

Mace 

Lemon balm. 

1.50 gr. 

1.50 gr. 

3gr. 

dried 

Hyssop in flow 

50 gr. 

25 gr. 

25 gr. 

tops 

Pepper mint. 

25 gr. 

12.50 gr. 

1 3.50 gr. 

dried 

25 gr. 



Thyme 

Baisime (bal. 

3gr. 



Arnica, flowers 

12.50 gr. 
25 gr. 

12.50 gr. 

12.50 gr. 

of 

Balsam poplar 

1 gr. 

1.50 gr. 


buds 

1.50 gr. 


12150 gr. 

Angelica, seeds 

12.50 gr. 

12;56 gr. 

Angelica, roots 

6.25 gr. 

3 gr. 

3gr, 

Coriander .... 


1.50 gr. 

3 gr. 

Cloves 


1.50 gr. 

Aloes, socotrine 
Cardamom, 


3gr. 

13 gr. 

small 


5 gr. 

Nutmegs 



1.50 gr. 

Calamus 



30 gr. 

Tonka beans . 



1,50 gr. 

Alcohol, at 85® 

6.25 1. 

4^25 1. 

5.25 1. 

White sugar. . 

2.50 k. 

2.50 k. 

3.75 k. 


Digest in alcohol for 24 hours ; distil 
so as to obtain nearly all the spirit ; re- 
peat the operation, If necessary, or add 
water to make 10 1. ; color, and, after re- 
posing, filter. 

2. — Chartreuse, by Essences. — Essence 
of lemon balm, 0.20 gram ; essence of hys- 
sop, 0.20 gram ; essence of angelica, 1 
gram ; essence of English mint, 2 grams ; 
essence of Chinese cinnamon, 0.20 gram; 
essence of cloves, 0.20 gram; essence of 
nutmegs, 0.20 gram. Color yellow or 
green. Alcohol (85%), 3 1. ; sugar, 5.6 
K. ; water, 2.6 1. ; for 10 1. 

3. — Gratnjde Chartreuse. — ^This renowned 

liqueur, fimierly made by the monks 
of the Chartreuse, near Gre- 
noble, Is to have the following 

composition:: Ewence of balm (flavored 
with lemon), 31 irr. ; essence of hyssop, 
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37 gr. ; essence of angelica, 2V^ dr. ; es- 
sence of English peppermint, 5 dr. ; es- 
sence of nutmeg, 36 gr. ; essence of cloves, 
31 gr. ; rectified alcohol, 3% pt. ; sugar, 
q. s. ; the whole being colored yellow or 
green, according to taste. 

Cherry Cordial. 

Mix 2 ’4 lb. cherry juice with 1*^ qt. 
80% alcohol ; add 8 drops oil of cloves, 
lb. sugar, 1 % qt. water ; filter. 

Coffee Liquer. 

Ground roasted coffee, 112 parts ; dilu- 
ted spirit, 450 parts. Digest, express, 
and filter. To 300 parts of the filtered 
liquid add : Tincture of vanilla, 5 parts ; 
diluted spirit. 150 parts : simple syrup, 
225 parts. 

Cognac. 

Good spirits, distilled or rectified, 40 
gal. ; enanthic ether, 6 oz. ; cognac brandy 
oil (dissolved in 1 qt. 88% alcohol), 1 oz. ; 
wine syrup, 1 lb. ; color with sugar col- 
oring. 

Coloring of Liqueurs. 

Amber^ Fawn and Brandy Color. — 1. — 
Burnt-sugar or spirit coloring. 

2. — Best white crushed or lump sugar. 
6 lb. ; water, % pt. Boil until black : 
remove from the lire, cool with water, 
stirring as the water is added. Used to 
color liquors from a light amber to a 
dark brown. For brandy, whisky, old rye, 
etc. 

Bhie . — Sulphate of indigo, nearly neu- 
tralized with chalk and the juice of blue 
flowers and berries. 

Green. — Spinach or parsley leaves di- 
gested in spirit and mixtures of blue and 
yellow. 

Port Wine Color. — Extract of rhatany. 

Purple. — The same as violet, only 
deeper. 

Red. — 1. — Cudbear, 400 grams ; 85® al- 
cohol, 1 1. Macerate for five days, atlr- 
rlng residue in the same manner, unite 
the two liquids, and filter. 

2. — Powdered cochineal or Brazil wood, 
either alone or mixed with a little alum. 

3. — Beet root, red saunders, or cochi- 
neal. 

Violet. — Blue violet petals, litmus, or 
extract of logwood. 

Yellow.-^l. — ^An aqueous infusion of 
sa^ower or French berries and the tinc- 
tiu'es of saffron and turmeric. 

2. — Saffron, 100 gr. ; water, 1.5 1. Boil 
half the water and pour on the saffron. 
Cover tightly, and macerate until the in* 
fusion is cold. Eepeat the operatloft on 
the residue^ and mix the two liquids ; add 
750 c. c. of 85% aleohol, and filter. , 
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(Cordial. 

Aromatized and sweetened spirit, em- 
ployed as a beverage. Cordials are pre- 
pared by either infusing the aromatics 
in the spirit and drawing off the essence 
by distillation, which is then sweetened, 
or without distillation, by flavoring the 
spirit with essential oils, or simple di- 
gestion on the ingredients, adding sugar or 
syrup as befdre. Malt or molasses spirit 
is the kind usually employed, and for 
this purpose should be perfectly flavorless, 
us if this be not the case the quality 
of the cordial will be inferior. Rectified 
spirit of wine is generally the most free 
from flavor, and when reduced to a pi*oper 
strength with watei* forms the best and 
purest spirit for cordial liquors. 

Curacoa (by Essences). 

Essence of curacoa, distilled, 7 grams ; 
essence of Portugal, 2.50 grams ; essence 
of cloves, 5 grams. Bitter infusion of 
curacoa, q. s. ; alcohol, 3.10 1. ; water, 
3.90 1. ; sugar, 4.375 k. 

Dantzich, Eau de Vie de (by Essencc^s). 

1. — Essence Ceylon cinnamon, 40 gr. ; 
essence China cinnamon, 1.20 gr. ; essence 
of coriander, 0.20 gr. ; essence of lemon 
(distilled), 0,80 gr. ; alcohol, etc., the 
.same as curacoa. 

2. — Ceylon cinnamon, 25 gr. ; cloves, 
1.5 gr. ; green anise, 12.5 gr. ; celery 
seeds, 12.5 gr. ; caraway seeds, 12.5 gr. ; 
cumin seeds, 3 gr. ; 85% alcohol, 5 1. ; 
white sugar, 2.5 k. General method with- 
out rectification. Product, 10 1. 

Dubonnet. 

A very popular French preparation. 
Us composition has not been disclosed. 
Makes excellent cocktails when added to 
equal parts of gin or whisky. Use no 
bitters. 

Fining for (yordials (Eggs). 

Take the white of an egg with each 5 
gal. of the cordial, beat up with' alcohol, 
and add gradually to the cordial. 

Fining with Potash. • 

For each 10 gal. of the cordial add 
1 oz. of potassium •carbonate dissolved in 
1 pt, of water; add gradually. 

CJIm 

!.•— Clean corn spirit, at proof, 80 gal.; 
newly rectified oil of turpentine, 1 pt. ; 
mix well by violent agitation ; add 7 or S 
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lb. culinary salt dissolved in 30 or 40 gal. 
of water ; again well agitate, and distil 
over 100 gal., or until the feints begin 
to rise. Product, 100 gal., 22 u. p., be- 
sides 2 gal. contained in the feints. If 
too gal., 17 Li. p., be required, 85 gal. of 
proof spirit, or its equivalent at any 
other strength, should be employed. 

2. — Proof spirit, as above, 8 gal. ; oil 
of turpentine, 1 to 1*^ oz. ; salt (dissolved 
in 3 or 4 gal. of water), 1 lb. ; draw 10 
gal. as before, 22 u. p. 

3. — Clean corn spirit, 80 gal. ; oil of 
turpentine, % to 1 pt. ; pure oii of Juni- 
per, 1 to 3 ' oz. ; salt, 7 lb. ; water, 35 
gal. ; draw 100 gal., as above, 22 u. p. 

4. — To the last add oil of caraway, % 
oz. ; oil of sweet fennel, *,4 oz. ; distil as 
before. 

5. — I'o No. 3 add essential oil of al- 
monds. 1 dr., or less ; essence of lemon, 
3 or 4 dr. ; tUslil as before. 

t>. — 'fo No. 1 add creosote, 1 to 2 dr., 
before distillation. 

7. — To No. 3 add creosote, 1 to 2 dr., 
before distillation. 

8. — Proof spirit, 80 gal. ; oil of turpen- 
tine, Vj pt. ; oil of juniper, 3 oz. ; creo- 
sote, 2 dr. ; oranges and lemons, sliced, 
of each 9 in number ; macerate for a 
week, and distil 100 gal., 22 u. p. 

The oil of turpentine for this purpose 
should be of the best quality, and not that 
usully vended for painting, which con- 
tains rosin and fixed oil. Juniper berries, 
bitter almonds and the aromatic seeds 
may be used instead of the essential oils, 
but the latter are most convenient. Tur- 
pentine conveys a plain gin flavor, creo- 
.sote imparts a certain degree of smoki- 
ness, lemon and other aromatics a creami- 
ness, fullness and richness. Gin may also 
be prepared by simple solution of the 
flavoring in the spirit, but is, of course, 
better for distillation. 

Sweetened gin is made from unsweet- 
ened gin, 22 u. p., 95 gal. : lump sugar, 40 
to 45 lb., dissolved in 3 gal. of clear 
water ; mix well, and fine it down as 
above. Produces 100 gal., at 26 u. p. 
This, as well as the last, is usually per- 
mitted at 22 or 24 u. p., which is also 
done when the gin has been further low- 
ered with water so to be even 30 or 35 

VI. p. 

9. — Raspberry. — Break 1 lb. of sugar 
candy in small pieces, put it into a jar 
with 1 qt. of ripe raspberries and 1 qt. 
of good gin, cover closely, and let it re- 
main thus for 12 months, shaking it dally 
for 3 or 4 weeks. At the end of the time 
strain or filter until clear, and bottle 
foruse. 
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Gold Cordial. 

From angelica root, sliced, 1 lb. ; rai- 
sins. lb. ; coriander seeds, 2 oz. ; cara- 
way seeds and cassia, of each 1 oz. : 
cloves, % oz. ; figs and sliced licorice root, 
of each 4 oz. ; proof spirit, 3 gal. : water, 
1 gal. ; digest 2 days, and distil 3 gal. 
by a gentle heat ; to this add, of sugar. 
0 lb., dissolved in rose water and clean 
soft water, of each 1 qt. ; lastly, color 
the liquid by steeping in it 1^4 oz. of 
hay saffron. This cordial was once held 
in much esteem for its supposed medici- 
nal virtues, the formula being mentioned 
by Arnold de Vllleneuve. It derives its 
name from a small quantity of gold leaf 
formerly being added to it. which was 
supposed to add greatly to its remedial 
value. Until comparatively recent years 
gold was credited with extraordinary 
remedial powers. 


Hollands. 

1. — Geneva, Dutch Gin (Dutch Meth- 
od). — The materials employed in the 
distilleries of Schiedam, in the prepara- 
tion of this excellent spirit, are 2 parts of 
the best unmalted rye and 1 part of malt- 
ed barley, reduced to the state of coarse 
meal by grinding. About a barrel (36 
gal.) of water, at a temperature of from 
162 to 168® Fah., is put into the mash 
tun for every 1 % cwt. of meal, after 
which the malt is introduced and stirred ; 
and lastly, the rye is added. Powerful 
agitation is next given to the magma till 
it becomes quite uniform, when the mash 
tun is covered over with canvas and le'ft 
in this state for 2 hours. Agitation is 
then again had recourse to, and the trans- 
parent spent wash of a preceding mash- 
ing is added, followed by as much cold 
water as will reduce the temperature of 
the whole to about 85® Fah. The gravity 
of the wort at this point varies from 33 
to 38 lb. A quantity of the best pressed 
Flanders yeast, equal to 1 lb. for every 
160 gal. of the mashed materials, is next 
stirred in, and the whole is fermented 
in the mash tun for about 3 days, or until 
the attenuation is from 7 to 4 lb. (sp. 
gr., 1.007 to 1.004). During this time 
the yeast is occasionally skimmed off the 
fermenting wort The wash, with the 
grains, is then transferred to the still, 
and converted into low wines. To every 
100 gal. of this liquid 2 lb. of Juniper 
berries (3 to 5 years old) and about 1 
Ib. of salt are added, and the whole is 
put into the low wine stiU» and the fine 
spirit drawn off by a gentle heat, one re- 
ceiver only being employed. The product 
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per quarter varies from 18 to 21 gal. of 
spirit, 2 to 3 o. p. 

2. — ^Best Hollands. — Hollands rectified 
to the strength of 24® Baume (sp. gr., 
0.9125, or about 6 o. p.). 

3. — Dr. Thompson gives the following 

formula for preparing gin, Geneva or 
Hollands. He states It is one used by 
the Dutch manufacturers : 112 lb. of 

barley malt and 228 lb. or rye meal are 
mashed with 460 gal. of water at 162® 
Fah. After infusing a sufficient time, 
cold water Is added until the gravity of 
the wort is reduced to 45 lb. per barrel. 
The whole Is let into a fermenting bath 
at 80° Fah., gal. yeast Is added, the 
temperature rises to 90°, and the fermen- 
tation Is over in 48 hours. Both the 
wash and grains are then put into the 
still, the low wines are distilled off, these 
are redistilled, and the production is rec- 
tified. A few juniper berries and some 
hops are used to communicate a peculiar 
flavor to the spirit 

4. — English-made. — From juniper ber- 
ries (at least a year old, and crushed 
in the hands), 3 lb. ; rectified spirit, 1% 
gal. (or proof spirit, 2% gal.) ; digest, 
with agitation, for a week, and then ex- 
press the liquid ; after 24 hours' repose 
decant the clear portion, add it to good 
corn spirit at 2 or 3 o. p., 90 or 100 gal., 
and mix them well together. 

5. — From juniper berries, 2% lb. ; sweet 
fennel seed, 5 oz. ; caraway seeds, 3% 
oz. ; proof spirit, 2 gal. ; corn spirit, 90 
or 100 gal. 

Kirschwasser. 

A spirituous liquor, distilled in Ger- 
many and Switzerland from bruised cher- 
ries. From the rude manner in which it 
is obtained, and from the distillation of 
the cherry stones (which contain prussic 
acid) with the liquid, it has often a nau- 
seous taste, and is frequently poisonous. 
When properly made and sweetened it re- 
sembles noyeau. 

Maraschino (Marasequin). 

1. — delicate liqueur spirit distilled 
from a peculiar cherry growing in Dal- 
matia, and afterward sweetened with 
esugar. The best is from Zara, and is 
obtained from the marasca cherry only* 
In the middle of the last century the 
profits arising from the sale of this com- 
pound were so considerable that the Sen- 
ate of Venice, where it was principally 
manufactured, monopolized the trade in 
it An inferior quality is distilled from 
a mixture of oherrles and the Juice of 
licorice root. 
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2. — (ara .) — Essence of noyeau, 3.5 
grams ; essence of neroli, 0.5 gram ; ex- 
tract of jasmine, 1 gram ; extract of va- 
nilla, 1.5 grams ; alcohol, etc., same as 
for chartreuse. 

Mint. 

li — Cordial. — a. — oil of peppermint, 
oz. ; syrup, 2 % pt. ; rectified spirits, 5 pt. ; 
alcohol, % pt. Color light green. 

b. — Best Holland gin, 26 oz. ; fresh pep- 
permint water, 26 oz. ; sugar, 20 oz. Mix, 
and agitate until the sugar is dissolved ; 
then filter clear. 

2. — Creme de Menthe. — a. — Put 2 oz. 
of green mint Into a jar, pour over 1 qt. 
of 90% alcohol, registering 50® by Gay 
Lussac’s alcoholometer, and let it steep 
for 8 days ; add 3 gills of syrup register- 
ing 30® on the saccharometer, mix it with 
some filtering paper, and pour the whole 
into a filtering bag. When the liqueur 
is thus strained it should be perfectly 
clear and limpid ; bottle it, and keep the 
bottles in a dry place. 

b. — Oil of peppermint, M fl.oz. ; alco- 
hol, 5 pt. ; syrup, 2V^ pt. ; mint leaves, 

2 oz. ; alcohol, 1 qt. Digest for a week, 
and then add 1 pt. of heavy syrup. Mix, 
add some filter paper, cut up in small 
pieces, shake well, and filter clear. 

c. — Oil of peppermint, 10 parts ; oil of 
lemon, 1 part ; chloroform, 5 parts ; acetic 
ether, 5 parts ; sugar, 4,000 parts ; alco- 
hol, .,10.250 parts; distilled water, 10.250 
parts. Macerate, shake frequently, and 
filter. 

Nectar. 

The fabled drink of the mythological 
deities. The name was formerly given 
to wine dulcified with honey ; it is now 
occasionally applied to other sweet and \ 
pleasant beverages of a stimulating char- | 
acter. The following liqueur is so called : 
Chopped raisins 2 lb. ; loaf sugar, 4 lb. ; 
boiling water, 2 gal. ; mix, and stir fre- 
quently until cold ; then add 2 lemons, 
sliced ; proof spirit, brandy or rum, 3 pt. ; 
macerate in a covered vessel for 6 or 7 
days, occasionally shaking ; next strain 
with pressure, and let the strained liquid 
stand in a cold place for a week to clear ; 
lasUy, decant the clear portion and bot- 
tle it 

Noyeau. 

Creme de Noyeau. — ^This is a pleasant, 
nutty-tasted liquor, but from the large 
proportion of prussic acid which it con- 
tains it should be partaken of very mod- 
erately. 

1,— Bitter almonds, bruised, 3 oz. ; 
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spirit, 22 u. p., 1 qt. ; sugar (dissolved 
in % pt. of water), 1 lb. ; macerate for 
10 days, frequently shaking the vessel, 
then allow it to repose * for a few days, 
and decant the clear portion. 

2. — As the last, but substituting apricot 
or peach kernels, with the bruised shells, 
for the almonds. 

3. — To either of the above add cori- 
ander seed and ginger, of each, bruised, 
1 dr. ; mace and cinnamon, of each, dr. 

4. — Creme de Noyeau de Martinique. — 
Loaf sugar, 24 lb. ; water, 2^^ gal ; dis- 
solve ,* add of proof spirit, 5 gal. ; orange- 
flow'er water, 3 pt. ; bitter almonds, 
bruised, 1 lb. ; essence of lemons, 2 dr. 

Orange, Creme de. 

From sliced oranges, 3 doz. ; rectified 
spirit, 2 gal. ; digest for 14 days ; add of 
lump sugar, 28 lb., previously dissolved 
in 4^ gal of water ; tincture of saffron, 
1% fi.oz. ; orange-flower water, 2 qt. 

Parfait Amour* 

Perfect Love. — Flavored with the yel- 
low rind of 4 lemons and a teaspoonful 
of essence of vanilla to the gal., with 3 
lb. sugar, a sufficient quantity of pow- 
dered cochineal to color. 

Peach Cordial. 

Pour 3)^ gal. of 90% alcohol, Tr., 
over 2 Ib. sliced peaches ; digest from 8 
to 10 days ; filter, and add 3 gal. white 
wine, 15 H lb. of sugar dissolved in 3% 
qt. of water. 

Peppermint. 

"l . — Peppermint Cordial, Sportsman’s 
Cordial, Eau de Chasseurs. — This well- 
known compound is perhaps in greater 
demand in every part of the country 
than all the other cordials put together. 
From peppermint water and gin or plain 
spirit, 22 Ti. p., of each 1 pt. ; lump sugar, 
% lb. 

2. — Peppermint Water. — Peppermint 

flow^ers, 1 k. ; water, 4 1. ; salt, 250 grams ; 
macerate, and draw off 2 1. 

Pineapple^ 

1. — Cordial. — Pineapple extract, 3 oz. ; 
extract of lemon, % oz. ; syrup, 1% gal. ; 
rectified spirits, 2% gal. 

2. — Liqueur, — ^Take % lb. of peeled 
pineapple, and cut it Into slices ; boil 3 
qt. of syrup until it registers 38® on the 
saccharometer ; add the slices of pine- 
apple, the juice of 4 oranges and the yel- 
low peel of 2 oranges ; let it boll up, and 
pour the whole into a jar. Close the jar 
carefully, and let the pineapple UifUse 
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thus for 2 days. Strain the syrup through 
a hair sieve, mix with 1 qt. of 90% alco- 
hol registering 35® by Gay Lussac’s al- 
coholometer, and filter the whole through 
a felt filtering bag. Bottle the liqueur, 
and keep in a dry place. 

PrnncJle Cordial. 

Prunes, 3 oz. ; milk, 3 oz. ; alcohol, 24 
oz. : sugar, 24 oz. ; distilled water, 24 oz. 
Cut up the fruit fine and crush the stones 
so as to bruise the kernels, and 
macerate with the alcohol for a week or 
ten days, agitating frequently. DJecant 
the liquid ; to the marc add the milk 
(boiling hot), and macerate for one day. 
Then mix with the decanted liquid, strain, 
and add the sugar, previously dissolved 
in the water ; then filter clear. 

Quince Liqnenr. 

Grate** a‘*sufficient quantity of quinces 
over a basin to obtain 2 lb. of pulp : add 
1 qt. of syrup registering 30® on the sac- 
charometer : cover the basin, and let it 
I'emain thus for one day ; pour the con- 
tents of the basin into a filtering bag, 
add 1 pt. of 90% alcohol registering 35® 
by Gay Lussac’s alcoholometer, to the 
strained syrup ; mix, and pour the whole 
again through a filtering bag, and bottle 
the liqueur. 

Kaspberry Cordial. 

1. — From raspberry brandy, syrup and 
water, equal parts. A similar article i.s 
prepared by flavoring sweetened spirit 
with the artificial raspberry essence. 

2. — Raspberry juice, 24 ounces : alco- 
hol, 15 ounces ; distilled water, 18 oz. ; 
sugar, 14 oz. Mix the juice and the alco- 
hol (and if desired, add 3 drops of oil 
of bitter almonds), and dissolve the sugar 
in the water ; mix the two solutions, tint 
with a little red coloring, and filter clear. 

Ratafia. 

Originally a liqueur drunk at the rati- 
fication of an agreement or treaty. It is 
now the common generic name in Prance 
of liqueurs compounded of spirit, sugar, 
and the odoriferous and flavoring prin- 
ciples of vegetables, more particularly of 
those containing the juices of recent 
fruits, or the kernels of apricots, cherries 
or peaches. In its restricted sense this 
name is commonly understood as referring 
to cherry brandy or peach brandy. 

The following list includes those rata- 
iflas which are commonly prepared by the 
French U^jneurlsts : 

1. — Ratafia de Cacao.«*~Ratafia de 

Chocolat— •'From Caracca cacao nuts, 1 
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lb. ; West Indian cacao nuts, % lb., both 
roasted and bruised ; proof spirit, 1 gal. ; 
digest for 14 days, filter, and add, of 
white sugar, 2'^ lb. ; tincture of vanilla, 
% dr. (or a shred of vanilla may be in- 
fused with the nuts in the spirit instead) ; 
lastly, decant in a month, and bottle it. 

2. — Ratafia de Cafe. — From coffee, 
ground and roasted, 1 lb. ; brandy or 
proof spirit, 1 gal.^ sugar, 2 lb., dissolved 
in 1 qt. water, as last. 

3. — Ratafia de Creme. — From creme de 
noyeau and sherry, of each Vi pt. ; syrup, 
% pt. ; fresh cream, 1 pt. ; beaten to- 
gether. 

4. — Ratafia de FramboirSes. — Raspberry 
Cordial. — To 1% lb. of raspberry juice 
add Vi lb. of cherry juice ; boil this with 
2 lb. of sugar ; add 4 pt. of brandy, and 
let it macerate for a fortnight ; filter. 

5. — Ratafia de Noyeau. — From peach 
or apricot kernels, bruised, 120 in num- 
ber ; proof spirit or brandy, 2 qt. ; white 
sugar, 1 lb. ; digest for a week, press and 
filter. 

6. — Ratafia de Fleurs d'Oranye. — From 
fresh orange petals, 2 lb. ; proof spirit, 
1 gal. ; white sugar, lb., as last. In- 
stead of orange flowers 1 dr. oil of neroli 
may be used. 

7. — Ratafia a la Violvlte. — From orris 
powder, 3 oz. ; litmus, 4 oz. ; rectified 
spirit, 2 gal. ; digest for 10 days, strain, 
and add of white sugar, 12 lb., dissolved 
in 1 gal. soft water. 

Him barb Cordial. 

Rinse gently 40 Ib. best quality of rhu- 
barb stalks in a 15 or 20.-gaI. tub ; add 
4 gal. water, stir, and squeeze the pulp 
with the hands so as to separate the juice. 
Let it rest for a few hours, strain, and 
press through a coarse cloth. The resi- 
<lue may have 1 gal. more of water 
pressed through it. Add 30 lb. loaf sugar, 
and, after its solution, water to make 
it up to 10% gal. Put in a tub covered 
with a blanket and some boards, at 55 
to 00® F., until it begins to ferment. 
Then put into a cask a portion of the 
time, as its working decreases until all 
is in. Let the scum as it works run 
out of the bung hole. When nearly 
through fermenting drive the bung, put 
in a spile, which is to be removed every 
few days until the barrel is safe from 
bursting. Use more or less sugar ac- 
cording to the strength and sweetness de- 
sired. 

Rose. 

1. — ^Extract of rose, 1 oz. ; syrup, 2 qt. ; 
rectified spirit, 3 qt 
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2. — Rose leaves, 8% oz. ; orange-flower 
water, 4 pt. ; Ceylon cinnamon, 124 
grams ; cloves, 1 oz. ; macerate the rose 
leaves, cinnamon and cloves in 17% pt. 
spirit, and distil ; and to the distillate 
add 15 oz. of sugar dissolved in 4 pt. of 
orange-flower water. 

3. — Essence of anise, 2.50 grams ; es- 
.sence of fennel, 0.30 gram ; essence of 
bitter almonds, 3 grams ; essence of roses, 

0.60 gram ; essence of ambergris, 0.40 
gram ; color with cochineal. 

4. — Oil of rose, very best, 3 drops ; pal- 
marosa oil, 3 drops ; sugar, 28 oz. ; alco- 
hol, 52 oz. ; distilled water, q. s., 8 pt. 
Dissolve the sugar in the water and the 
oils in the alcohol, mix the solutions, 
and color a rosy tint, and filter. 

Strawberry Cordial. 

1. — Proof spirit, 6M gal. ; strawberries, 
10 qt. : digest for 10 days, and draw off ; 
add soft water, 3% gal. ; simple syrup, 
2% gal. ; agitate, and color if desired. 

2. — Juice of fresh strawberries, 1% pt. ; 
syrup, 3 qt, ; rectified spirit, 3 qt. ; color 
with liquid carmine, q. s. 

Trappistine. 

Large absinthe, 40 grams ; angelica, 40 
grams ; mint, 80 grams ; cardamom, 40 
grams ; balm, 30 grams ; myrrh, 20 grams ; 
calamus, 20 grams ; cinnamon, 4 grams ; 
cloves, 4 grams ; mace, 2 grams ; alcohol 
at 85®, 4.5 1. ; white sugar, 3.750 k. Fol- 
low the method given for chartreuse. 
After two days of maceration, distil and 
rectify. Add syrup, and color green or 
yellow. 

Usquebaugh. 

Escubac. Literally, mad water, the 
Irish name of which whisky is a corrup- 
tion. It is applied to a strong cordial 
spirit, much drank in Ireland, and made 
in the greatest perfection at Drogheda. 

1. — Brandy or proof spirit, 3 gal. ; 
dates without their kernels, and raisins, 
of each, bruised, % lb. ; juniper berries, 
bruised, 1 oz. ; mace and cloves, of each 
•;4 02 . ; coriander and ani.seed, of each 
% oz. ; cinnamon, hi oz. ; macerate, with 
frequent agitation, for 14 days, then fil- 
ter, and add 1 gal. simple syrup. 

2. — Pimento apd caraways, of each 3 
oz. ; mace, cloves and nutmegs, of each 
3 oz. ; aniseed, coriander and angelica 
root, of each 8 oz. ; raisins, stoned and 
bruised, 14 lb. ; proof spirit, 9 gal. ; di- 
gest as before, then press, filter or clarify, 
and add of simple syrup, q. s. Should 
it turn milky, add a llttie strong spirit. 
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or clarify it with alum, or filter through 
magne.sia. 

Usquebaugh is cither colored yellow 
with saffron (about M oz. pe rgal.), or 
green with sap green (about % oz. per 
gal.) ; either being added to the other 
ingredient.s before maceration in the 
spirit. 

Vanilla ('ordial. 

Put m oz. of vanilla beans in 3 qt. 
alcohol and 1% gal. water. Macerate 
for a few day.s, then distil. Add to this 
11 lb. of sugar. After it is dissolved 
color with cochineal, and filter. 

Vanilla Liqueur. — Two sticks of va- 
nilla, 3 pt. of brandy or proof gin, 1 lb. 
of sugar. Break up the vanilla into the 
spirit, cork, and let it infuse a fort- 
night. Boil the sugar in a quart of water 
to a clear syrup, then pour in the spirit 
and vanilla, and simmer 10 minutes. Fil- 
ter, and bottle. 

Veritioutli. 

1. — As the celebrated Vermouth de 
Tui-in cannot be made in this country to 
advantage, the receipt of Ollivero is 
given. Coriander, 500 grams ; rinds of 
bitter oranges, 250 grams ; powdered orris 
root, 2 .'j 0 grams ; elder flowers, 200 
grams ; red cinchona, 150 grams ; cala- 
mus, 150 grams ; large absinthe, 125 
grams ; holy thistle iCentaurea bene- 
dicto), 125 grams ; elecampane (roots), 
125 grams ; little centuary, 125 grams ; 
germander, 125 grams ; Chinese cinna- 
mon, 100 grams ; angelica (roots), 65 
grams ; nutmegs, 50 grams ; galangal, 50 
grams ; cloves, 50 grams ; cassiae, 30 
grams ; white wine of Picardy, 100 1. 
Digest for 5 or 6 days, draw off the liquor, 
size with fish glue, and allow to stand for 
fifteen days. 

2. — Ver7}iouth au Madere . — ^Large ab- 
sinthe, 125 grams ; angelica roots, 60 
grams ; holy thistle, 125 grams ; burg- 
wort, 125 grams ; veronica, 125 grams ; 
rosemary, 125 grams ; rhubarb, 30 grams ; 
red cinchona, 200 grams ; orris root, pow- 
dered, 250 grams ; infusion of curacoa, 25 
cl. ; common Madeira wine, 92 1. ; raisin 
syrup, 3 1. ; cognac at 40®, 5 1. Digest 
for 3 days, draw off the clear, size with 
fish sounds ; after 8 days of rest, rock, 
and size again before boltlingT. 

Vespetro (by Essences). 

Essence of anise, 3 grams ; essence of 
caraway, 2 grams ; essence of fennel, 0.60 
gi'am; essence of coriander, 0.80 gram ; 
essence of lemon, distilled, 1 gram ; alco- 
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Itol at 85®, 2.80 1.; water, 6.60 I.; sugar, 
:j. 50 k. 

Whisky. 

1. — Bourbon, Imitation of. — a. — Proof 
spirit, 9 gal. ; Bourbon, highly flavored. 
1 gal. ; malt whisky, 1 qt. ; white vinegar, 
1 gill ; syrup, 1 gill ; cognac oil, dissolved 
in alcohol, 10 to 20 minims ; color with 
the aid of caramel. 

b. — Rectified whisky, 40 gal. ; Bourbon 
oil, dissolved in 1 pt. 86% alcohol, m 

02 . ; white sugar syrup, 1 pt. 

2. — Irish. — ^Rectified whisky, 40 gai ; 
Irish whisky oil, dissolved in 1 pt. 88% 
alcohol, 4 to 6 oz. ; double refined glycer- 
ine, 1 lb. 

3. — Monongahela . — Rectified whisky, 40 
gal. ; Monongahela oil, dissolyed in 1 pt. 
88% alcohol, 1 oz. ; white sugar, 1 pt. 

4. — Rye . — Rectified whisky, 40 gal. ; 
rye oil, dissolved in 1 pt. 88% alcohol, 

oz. ; white sugar syrup, 1 pt. 

5. — Scotch. — Rectified whisky, 40 gal ; 
Scotch whisky oil, dissolved in 1 pt. 88% 
alcohol, 4 to 6 oz. : double refined glycer- 
ine, 1 lb. 

6. — Wheat . — Rectified whisky, 40 gal. ; 
wheat whisky oil, dissolved in 1 pt. 88% 
alcohol, 1 14 oz. ; malt oil, % oz. : double 
refined glycerine, 1 lb. 

MIXED DRINKS 
Apple Champagne Synxp. 

Apple syrup, 3 pt. ; penr syrup, 3 pt. ,* 
Johannisberger wine, 2C oz . ; cognac bran- 
dy, 8 oz. ; citric acid solution (10%), 1 
oz. ; ginger essence, soluble, 1 oz. ; safflow- 
er tincture, 6% dr. ; mucilage of acacia. 
5 dr. ; apple ether essence, 1 dr. 

Apple Toddy. 

Hot soda mug. Sugar, % tablespoonful ; 
baked apple, ^ ; applejack, 1 wineglass ; 
♦fill balance with hot water ; mix well, 
using a spoon ; grate nutmeg on top. 

Bishop. 

1. — Port or sherry, 1 bottle ; lemons, 

2 ; loaf sugar, 2 oz . ; water, 1 tumbler ; 
spice to taste. Stick 1 lemon with cloves, 
and roast or bake it; boil the spice in 
the water, boil up the wine, take off 
some of the spirit with a lighted paper, 
add the water and the roasted lemon, and 
let the preparation stand near the fire 
for a few minutes. Rub the sugar on 
the rind of the other lemon, put it Into 
a bowl, strain, and add half the juice 
of the lemon ; pour in he wine, and serve , 
as hot as possible. j 

2. — To 2 bottles of claret add M, lb. 
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of loaf sugar, the thin yellow rind of an 
orange, and 6 cloves ; make all hot, but 
do not allow it to boil ; then strain it 
through a hair sieve into a bowl and ice. 

Blackberry Beverage. 

To each lb. of fruit allow 1 lb. of loaf 
or preserving sugar and 1 tablespoonful 
of cold water; brandy. Place the fruit, 
sugar and water In a large jar with a 
close-fitting cover, stand the jar in a 
saucepan of boiling water, and cook gently 
for 2 hours. Strain the juice, measure 
it, put it into a preserving pan or stew- 
pan (preferably an enameled one), and 
boil gently for 20 minutes, skimming 
carefully meanwhile. To each pint of 
syrup add a small glass of brandy ; let 
the whole become quite cold, then bottle 
for use. 

Brandy Mint Julep. 

Brandy. 1 wineglass : sugar, 1 lump ; 
fresh mint, 1 or 2 small sprigs ; orange. 
1 thin slice ; pineapi)le, 1 thin slice ; 
crushed ice. Put the lump of sugar into 
a glass, and dissolve it in a few drops 
of cold water ; add the brandy, mint, 
and a little crushed ice. On the top place 
a small piece of orange and a small plectc* 
of pineapple, and serve. 

Note . — Gin or whisky mint Julep may 
be made by substituting these spirits for 
the brandy. 

Brandy Smash. 

Water. 1 table.spoon ; while, sugar, 
% tablespoon ; brandy, 1 wineglass ; fill 
the tumbler two-thirds full of shaved 
ice, put in 2 sprigs of mint ; put 2 small 
pieces of orange on top. 

Catawba Synip. 

1. — Simple syrup, 1 pt. ; catawba wine, 

1 pt. 

2. — Catawba wine, 2 qt. ; citric acid. 

2 02 . ; simple syrup, 2 gal. 

Champagne. 

1. — Rhine wine, 2 pt. ; brandy, 2 oz. ; 
sherry, 1 oz. ; granulated sugar, 3 lb. Dis- 
solve the sugar without heat. 

2. — Rhine wine (Bodenhelmer or Lau- 
benheimer), 2 qt. ; cognac, 4 oz. ; sherry, 
2 oz. ; granulated sugar, 6 lb. Dissolve 
the sugar In the wine without heat 

3. — Phosphate* — Champagne syrup, 1 
oz. ; phosphate, three dashes ; orange ci- 
der, 2 oz. ; add a dash of cream, and stir 
while filling with hot soda. 

Cherry Botmce. 

1 . — *To 6 gpl. cherry juice add; 80% 
spirit, 15 gal. ; Catalonia or Marseilles 
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wine, 15 gal. ; essence noyeau, 1 % oz. ; 
cinnamon, ground, and infused in gal. 
of water, % lb. ; cloves, ground, and in* 
fused in gal. of water, lb. ; mace, 
Infused in % pt. 95% alcohol, \ oz. 
Mix all the above Ingredients in a clean 
barrel, and add 30 gal. sugar syrup, 13® 
Reaumur. Stir up all the ingredients 
well together, and filter after 4 or 5 
days. Make the color a little darker 
with sugar coloring, and to give a good 
shade add a little archil. 

2. — C!herries, 12 lb. ; to each gal. of 
juice obtained from them allow 4 lb. of 
sugar ; ground mace, % teaspoonful ; 
ground allspice, teaspoonful ; brandy, 
1 qt. ; rum, 1 qt. Remove the stones, 
)>lace the fruit in a large Jar, and stand 
the jar in a saucepan containing boiling 
water. Cook gently until all the juice 
is extracted, strain it, and measure it 
into a preserving pan. Add sugar, mace 
and allspice in the proportions stated 
above, and simmer the ingredients until 
the scum ceases to ri.«se. When cold add 
the spirits, and bottle for use. 

('!laret. 

1. — To 1 qt. of orangeade add a bottle 
of claret, and freeze as for iced coffee. 

2. — Make same as egg phosphate, only 
use claret syrup. One ounce of the wine 
may be added if desired. 

3. — Make an egg phosphate in the usual 
inaner, and add 1 tablespoonful of claret 
before serving. 

4. — Use claret concentrated syrup, di- 
luting 1 qt. concentrated syrup with 3 
qt. plain syrup. Put into a phosphate 
glass 1% oz. fountain syrup, add a dash 
of phosphate, draw soda of sufficient quan- 
tity into another glass, pour into glass 
that contains the syrup, and serve. Claret 
is a flavor that lends itself specially well 
to blends and mixtures, like claret mint, 
claret lemonade, claret pineapple, etc. 

(^oca. 

1. — Coca wine, 1 oz. ; calisaya elixir, 1 
oz. ; orange syrup, 6 oz. 

2. — <!oca wine, 1 oz. ; orange syrup, 

3 oz. 

3. — ^Fluid extract coca, 2 oz. ; fuller's 
earth, ^ oz. Mix*, then add : Claret 
wine, 24 oz. ; port wine, 4 oz. ; simple 
syiMP, 3 oz. Mix, and filter. 

4. — Wine of coca, 1 pt. ; pure 
cofitnac brandy, 8 oz. ; strong extract of 
vanlUa, 2 oz. ; strong extract of rose, 1 
oz. : cane sugar or rock candy syrup, 
enough to make 1 

$*r^Bock , — Wine of coca, 1 pt. ; old 
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hock wine, 2 pt. ; cane sugar or rock candy 
syrup, 5 pt. 

Colfce. 

Coffee syrup, 2 oz.; brandy, 4 dr. ; 
cream, 2 oz. ; 1 egg. 

("ups. 

Apple. — Slice 3 or 4 large apples, with- 
out paring, barely cover them with boil- 
ing water, and let the water stand cov- 
ered until cold. Strain, add 1 pt. of 
cider, sweeten to taste, pour over crushed 
ice, and serve. 

Bacchus. — Champagne, Vz bottle ; sher- 
ry, *4 pt. ; brandy, % pt. ; noyeau, 1 
liqueur glass ; castor sugar, 1 tablespoon- 
ful ; seltzer or soda water, 1 bottle ; a few 
balm leaves ; ice. Put the champagne, 
sherry, brandy, noyeau, sugar and balm 
leaves into a jug, let it stand for a few 
minutes, then add a few pieces of ice and 
the mineral water, and serve at once. 

Burgundy. — Burgundy, 1 bottle ; port, 
bottle ; soda water, 2 bottles ; char- 
treuse, 1 liqueur glass ; juice of 2 oranges ; 
juice of 1 lemon ; a few thin slices of 
cucumber ; 1 or 2 sprigs of fresh lemon 
thyme ; 1 tablespoonful of castor sugar. 
Put all the ingredients, except the port 
wine, Into a large glass jug, surround it 
wdth rough pieces of ice, cover closely, 
and let it remain thus for 1 hour. Just 
before serving add the port wine 

Champagne. — Champagne, 1 bottle ; 
brandy, 1 liqueur glass ; seltzer or soda 
water, 2 bottles ; Maraschino, % tea- 
spoonful ; a few fine strips of lemon peel. 
When the time permits, it is much bet- 
ter to ice the liqubr which forms the 
basis of a “cooling cup" than to reduce 
the temperature by adding crushed ice. 
Place the champagne and seltzer water 
in a deep vessel, surround them with ice. 
cover them with a wet woolen cloth, and 
let them remain for 1 hour. When ready 
to serve, put the strips of lemon rind into 
a large glass jug, add the Maraschino and 
liqueur brandy, pour in the soda water, 
and serve at once. 

2. — Parisian. — Champagne, 1 bottle ; 

seltzer water. 2 bottles; Swiss absinth^, 

1 tablespoonful; lump sugar, 1 dessert 
spoonful; cucumber, a few thin slices; 
verbena, 2 or 3 sprigs, when procurable. 
Cool the champagne and seltzer water as 
directed in the preceding recipe. Flaw 
the rest of the ingredients in a large glaiss 
jug, and when ready to serye add the iced 
champagne and seltzer water. 

Cider. — Cider, 1 bottle ; soda water, 1 
bottle ; brandy, 1 liqueur glass ; cucumber 
and lemon rind, a few thin strips r lemon 
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jiiice, a dessertspoonful ; castor sugar. 1 
dessertspoonful, or to taste. Surround 
the cider and soda water with rough ice, 
and let them cool for half an hour. Put 
the brandy, cucumber and lemon rind, 
lemon Juice and sugar into a large jug, 
add the iced cider and soda water, and 
serve at once. 

Claret . — 1. — Claret, 1 bottle ; sherry, 1 
wineglassful ; brandy, noyeau and Mara- 
schino, each, 1 wineglassful ; thin rind 
of 1 lemon ; 2 or 3 sprigs of mint ; castor 
sugar, to taste ; seltzer or .soda water, 1 
large bottle. Put the claret, lemon rind, 
and 1 or 2 tablespoonfuls of castor sugar 
into a large jug, cover, and let it stand 
imbedded in ice for 1 hour. Add the rest 
of the ingredients, and serve. A few 
strips of cucumber peel may be used in- 
stead of mint. 

: 2. — Put 1 bottle of claret into a glass 
jug, add a few thin strips of lemon and 
cucumber rind, cover, and let the jug 
stand imbedded in ice for 1 hour. Before 
serving, add 2 glasses of Curacoa and 1 
bottle of soda water, and sweeten to 
taste. 

3. — Claret, 1 bottle ; soda water, 1 bot- 
tle ; iced water, tumblerful; ^ lemon, 
sliced; put in small lumps of ice, and 
sweeten with sugar. Or claret and cham- 
pagne cup : claret or champagne, 1 bot- 
tle ; sherry, 1 large' wineglassful ; seltzer 
water, % tumblerful ; balm and borage ; 
peel of lemon, very thin ; 1 slice of cu- 
cumber, to be sweetened to taste and 
highly iced. 

Hock. — 1. — Hock, 1 bottle ; old brandy, 
1 liqueui'-glassful ; Curacoa or Benedic- 
tine, % liqueur-glassful ; seltzer or soda 
water, 2 bottles ; few strips of lemon peel ; 
a little borage. Stand the wine, seltzer or 
soda water in a deep vessel, surround 
them with rough ice, and let them remain 
for an hour. Have the rest of the in- 
gredients ready, in a glass Jug, x>ohr in 
the wine, add the mineral water, and 
serve at once. 

2. — Hock, 1 bottle ; seltzer or soda 
water, 1 bottle ; Curacoa, 1 glassful ; 
lemon juice, 1 tablespoonful ; lemon ¥ind, 
a few fine strips ; cucumber rind, a few 
fine stripis ; castor sugar, a teaspoohful, 
or- tp taste. Put all these Ingredients, ex- 
c^t the mineral watery , intp a glass jug, 
siarrounici It with ice, coveir closely, and 
let U remain for half an hpur. Just be- 
foi« serving a<ld the mihfral wihch 
must previously be 

Mvinff Cup.^^hampaghe* i bpttle; 
Madeira, ^ botUe ; French bran^» 

..pt, ^ .wistter,-, ;ioaf ' ; % ■ ib. ■; 

lemons, 2 ; w a few h^ves ; bdrage. 
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2 or 3 sprigs. Rub the peel off one lemon 
with some lumps of sugar, then remove 
every particle of pith, also the rind and 
pith of the other lemon, and slice them 
thinly. Put the balm, borage, the sliced 
lemons and all the sugar into a jug, add 
the water, Madeira and brandy, cover, 
surround with ice, and let the mixture 
remain thus for about 1 hour. Also sur- 
round the champagne with ice, and add 
it to the rest of the ingredients when 
ready to serve. 

Moselle. — Moselle, 1 bottle ; Curacoa, 2 
glassfuls ; seltzer or soda water, 1 bottle ; 
the juice and thin rind of 1 lemon ; a 
few thin slices of cucumber ; castor sugar, 
1 tablespoonful, or to taste ; crushed ice. 
Put the lemon rind and lemon juice, the 
sugar, cucumber, Curacoa and wine Into 
a Jug, let it stand, covered, for 15 or 20 
minutes, then add the mineral water and 
a little crushed ice, and serve at once. 

Sautcme. — Sauterne, 1 qt. bottle ; apol- 
linaris, 1 pt. bottle; brandy, 1 wineglass- 
ful ; Curacoa, 1 wineglassful ; juice of 1 
lemon ; 1 lemon, thinly sliced ; 1 orange, 
thinly sliced ; cucumber rind, 2 pieces ; 
mint, a few small sprigs ; crushed ice. 
Put all the alx)ve mentioned ingredients, 
except the mint and ice, into a large gla.ss 
jug, surround it with ice, and let It stand 
for 1 hoiu*. Serve with small sprigs of 
mint floating on the top. If liked, a lit- 
tle castor sugar may be added, and, if 
more convenient, the cup may l)e cooled 
by adding 2 or 3 tablespoonfuls of crushed 
ice, instead of surrounding it with ice. 

Wine. — Champagne (iced), 1 pt. ; good 
claret, 1 pt. ; apollinaris, 1 pt. ; brandy, 
1 wineglassful ; Curacoa, 1 wineglassful ; 
orange, sliced, 1 ; lemon, sliced, 1 ; cu- 
cumber rind, 2 pieces ; green mint ; Ice, 
Put all these ingredients into a large 
glass Jug, adding 2 or 3 tablespoonfuls 
of crushed .ice. If liked, a little castor 
sugar may be added. The cup is served 
with small sprigs of mint floating on Its 
surface. 

Zeltlinger Cup. — ^Zeltlinger, 1 bottle ; 
sherry or brandy, 1 glassful ; soda or 
seltzer water, 1 bottle; fresh or preserved 
pineapple, cut into sections, 9' or 4 slices ; 
Imon (the juice and thin rind), 1 ; tas* 
tor sugar, 1 dessertspoonful, or to taste^; 
ice. Strain the Imon juice Into a laxire 
glass Jug, add . the sugar, lemon rtiid, 
pineapple, wine, a fw lumps of Ice* aiid 
lastly the wdter. fit once. 

-■"Beer, eggs^ 2 ‘dss. ;■ nut- 

iheg andv-gNier, 
cirgs iiitb of 
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and beat well together ; then place it in 
a clean warmer and heat it oyer the fire | 
to nearly the boiling point, stirring It ! 
all the time ; but do not let it boil. Next 
add the other portion of the beer and 
the spices, and mix well together. Some 
persons add a glassful of spirits. Care 
must be taken not to let it boil, as if it 
does the eggs will separate. 

Egg Nog. 

1. — Take the yolks of 8 eggs, and beat 
with them 6 large spoonfuls of pulver- 
i7.ed loaf sugar ; when this is a cream add 
the third part of a nutmeg, grated ; into 
this stir 1 tumblerful of good brandy 
and a wdneglassful of good Madeira wine; 
mix them well together; have ready the 
whites of the eggs, beaten to a stiff froth, 
and beat them into the mixture ; when 
all are well mixed add 3 pt. of rich milk. 

2. — Put 1 tablespoonful of sherry or 
brandy into a tumbler, add 1 tablespoon- 
full of cream and a little sugar, and mix 
well. Whisk the white of 1 egg to a 
.stiff froth, stir it lightly into the con- 
tents of the tumbler, and serve. 

3. — Beat 1 egg in a cup, add 1 table- 
spoonful of brandy and 1 small teaspoon- 
ful of castor sugar, and mix well. Strain 
Into a tumbler, stir in 1-3 pt. of milk, 
and serve, 

4. — Hot. — a. — Beat the yolk of 1 egg 
and 1 tablespoonful of castor sugar well 
together, then stir in 1 tablespoonful of 
brandy or whisky. Bring 1 pt, of milk to 
boiling point, then pour it over the mixed 
ingredients, stir well, arid serve. 

b. — Plain syrup, % oz. ; brandy, % 
oz. ; whisky, % oz. ; Angostura bitters, 

3 drops ; 1 egg Put in shaker and beat 
well. Strain iri 10-oz. mug and fill with 
hot milk ; finish with whipped cream and 
nutmeg. 

c. — Break fresh egg into shaker. Shake 
well, and pour into 5-oz. bouillon cup. 
Add dashes of whisky and sherry and 1 
teaspbonful of sugar. Sprinkle a little 
cinnamon before drawing hot milk. Serve 
with two 5 o*clock tea cakes. 

d. — Plain syrup, % oz. ; brandy, % oz. ; 
Angostura bitters. 3 drops; 1 egg. Put 
in shaker and beat well. Strain in IQ- 
oz; mug and fill with hdt milk; finish 
with whippy cream and nutmeg. 

Gin* ..... 

Cockmil.-**<$bod unsweetened gin, 1 
wlneglasftfui v tock-candy syrup* 10 dropsi 
orkhge bitters; 10 drops ; lemon pe^, sw^ 
plecfe t ciliSh^ Ha^ mi a 

with of Ice, pour otrer it * 

giti; add the^ i^^ l^uers* cow 
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and shake well. Strain into a small glass, 
place a small piece of lemon peel on the 
top, and serve. 

Rickey. — Gin, 1 wineglassful ; lemon 
or lime juice, 1 dessertspoonful ; seltzer 
water ; ice. Place a small block of ice 
at the bottom of a deep champagne 
glass, strain over it the lemon Juice, add 
the gin, fill up with seltzer water, and 
serve. 

Note. — Any other spirit may be used 
instead of gin, and would, of course, give 
its name to the compound. Use fresh 
limes in season 

Golden Fizz. 

Claret syrup, 2 oz. ; Holland gin, 
oz. ; lemon juice, 8 clashes ; yolk of 1 
egg. 

John Collins. 

Gin, 1 glassful ; soda water, iced, 1 bot- 
tle ; sugar. 1 level teaspoonful ; lemon 
juice, 1 tablespoonful ; lemon, 2 or 3 thin 
slices ; crushed ice. Half fill a tumbler 
with ice, pour over it the gin and lemon 
juice, add the sugar, cover with a small 
plate, and shake well. Strain into an- 
other tumbler, add the soda water, 1 
tablespoonful of crushed ice, and the 
sliced lemon, then serve. 

Kola. 

1. — Fluid extract kola, 1 fi.oz. ; elixir 
coca, 2 fi.oz. ; extract vanilla, 2 fi.dr. ; 
essence rose, 2 fi.dr. ; essence cinnamon, 

2 fi.dr. ; syrup, to make 2 pt. 

2. — Powdered kola, 2 oz. ; glycerine,. 14 
fi.dr. ; alcohol, 10 fi.dr. ; cinnamon water, 

6 fi.oz. ; essence vanilla, 1 fi.dr. ; tincture 
orange, % fi.oz. ; syrup, 5 fl.oz. Macerate 
for a week, and then filter. 

3. — Kola nuts, roasted, 1 oz. ; essence 
vanilla, 1 dr.; S 3 rrup, 2 oz. ; sherry wine, 
to make 1 pt. 

4. — Roasted kola, No. 20, powdered, 1 
part; sherry wine, 50 parts. Mecerate 
for a week, express, and after allowing 
the product to stand several days, filter. 
If St sweet wine is desired, replace 
parts of the sherry wine by the same 
quantity of sugar. It is preferable to 
employ detannated sherry wine, f Or * the 
reason that the tannin contained in ordi- 
nary sherry wine is apt to gradually pre* : 
cipitate the proximate principles of the 
kola in the finished wine ; and thus the 
latt^ is likely to become progressively 
weaker with age^ 

5«-^haved ice, ^ glksisful ; Ma wine, 
ealisaya elixir, ginger ale syrup, pf eatl# 
H oz,; liquid phosphate, there da$hes> 
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plain soda, 1 glassful, using both streams. 
Stir, and serve. 

Manhattan Cocktail. 

Vermouth, % wineglassful ; whisky, 
wineglassful ; simple syrup, 30 drops ; An- 
gostura bitters, 10 drops ; Curacoa 6 
drops ; a little shaved ice ; lemon peel, 1 
small strip. Put all the ingredients, ex- 
cept the lemon rind, into a large tumbler, 
cover the top closely, shake well, and 
strpm into a wineglass. Place the strip 
of h mon peel on the top, and serve. 

Martiid Cocktail. 

Good, unsweetened gin, % wineglassful : 
Italian vermouth, % wineglassful ; rock- 
candy .* vrup, 6 drops ; orange bitters, 12 
drops ; lemon peel, 1 small piece ; crushed 
ice. Half fill a tumbler with crushed Ice, 
pour ever it all the liquids, shake 
well, th^m strain Into a glass, and serve 
with a small piece of lemon peel float- 
ing on the surface. 

Note. —For dry cocktails use French 
vermoi th, and be sparing of bitters. 

May Drink. 

Hook, or other white wine, 1 bottle ; 
water, H Pt. ; castor sugar, 1 or 2 table- 
spoo]ifuls ; lemon (the juice and thin 
rind;, 1 ; black currant leaves, a small 
handful ; woodruff, a few sprigs ; crushed 
ice. Put the sugar, lemon rind and lemon 
jttbe, black currant leaves and woodruff 
into a jug, add the water and wine, and 
1 :t it stand, covered, and surrounded with 
Ice, for at least % hour. Strain into 
a glass jug, add a few sprigs of mint, 
then serve. 

Metheglin. 

From honey, 1 cwt. ; warm water, 24 
gaL ; stir well tmtil dissolved ; the next 
day add of yeast, 1 pi, and hops, 1 lb., 
previously boiled in 1 gal. of water, along 
with water, q. s. to make the whole meas- 
ure I bbl. ; mix well, and ferment the 
whole with the usual precautions adopted 
for other liquors. It contains, on the 
average, from 7 u> alcohol. 

Mint Julep, 

l.<^This Is made precisely in the same 
nmnner as rimrry cobbler, except that 
yon ua brandy instead of wine, you 
add to yom: 3 or 4 i#rlgs of fresh 

spearmint Beocirate rite top with sprigs 
of mint instead of flowers. ' 

' .;:2^];<i08f ''- 'inga^^ cubes'-; entrap ^inint» 
Id dMortn^oon- 

lulp'hot' .-'sm, sitl&oiexit- 
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whipptMl cream, 1 tablespoonful ; grated 
nutmeg, q. s. 

3. — ^Make a syrup of 1 qt. of water 
and 1 lb. of sugar. Break up 1 doz. sprigs 
of mint and soak them in IH cupfuls of 
boiling water, In a covered bowl, for 6 
minutes. Then strain, and add the fla- 
vored water to the syrup. Turn in the 
juice of 8 oranges. 8 lemons. % pt. of 
strawberry juice and 1 pt. of claret 
Serve with ice in the punch bowl, adding 
enough Ice-water to dilute properly. Fresh 
mint leaves and berries should float on 
top of the bowl and in the individual 
cups. 

Mulled Ale. 

Good ale, 1 qt. ; rum or brandy, 1 glass- 
I ful * castor sugar, 1 tablespoonful ; ground 
cloves, a pinch ; grated nutmeg, a pinch ; 
ground ginger, a good pinch. Put the 
ale, sugar, cloves, nutmeg and ginger into 
an ale warmer or stewpan, and bring 
nearly to boiling point. Add the brandy, 
and more sugar and flavoring, if 'neces- 
sary. and serve at once. 

Mulled Claret. 

Heat 1 pt of claret nearly to boiling 
point, add % pt. of boiling water, sugar, 
nutmeg and cinnamon to taste, and serve 
hot. Any kind of wine may be mulled, 
but port and claret are those usually 
selected for the purpose. 

Negus. 

Port wine, H pt ; boiling water, ^ pt ; 
lemon, 2 or 3 thin slices ; sugar and nut- 
meg to taste. Heat the wine in a stew- 
pan, but do not allow it to boll. Put 
the slices of Imnon, a pinch of nutmeg, 
and 4 or 5 lumps of sugar, into a jug, 
pour in the boiling water, sUr gently 
until the sugar is dissolved, then add the 
hot wine, and serve at once. 

Perry. 

A fermented liquid, prepared from 
pears, in the same way as cider is from 
apples. The reduced pulp must not be 
allowed to remain long without being 
pressed. In the cask, parry does not 
bear changes of tempmtnre so well as 
cider. It is, therefore, advisable, If at 
the end of the succeeding summer It be 
in sound condition, to bottle when it 
wHI keep perfectly wril The red, rouigi^ 
tasted sorts pears mre prixa^Uy used 
for maklxig perry. They sboidd be gdite 
ripe, without* however, 
melkmmess mr itecay. The best pmiry eon^ 
tahis idHntt o 
dinary 
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a very pleasant-tasted and wholegome 
liquid. When bottled, champagne fashion, 
it Is said to frequently pass for cham- 
pagne without the fraud being suspected. 

Pineapple Julep. 

Pineapple, either fresh or preserved, 1 *, 
sparkling Moselle. 1 bottle ; gin, 1 gill; 
raspberry syrup, 1 gill; Maraschino, % 
gill ; oranges (juice of), 2 ; crushed ice, 
1 lb. Slice the pineapple rather thinly, 
and divide each slice into 8 sections. Put 
all the liquids into a glass jug or bowl, 
add the ice and prepared pineapple, and 
serve. 

Purl. 

Prep, To warm ale or beer add bit- 
ters. 1 glassful, or q.s. Some add spirit. 

Sangai*ee. 

One-third of wine in water, with sugar 
and nutmeg to the taste. 

Frozen. — Nothing can be more refresh- 
ing at the dinner table in hot weather 
than claret or port wine made into san- 
garee, with proportions of water, sugar 
and nutmeg as taste shall direct, then 
frozen, with the addition of a few whites 
of egg, beaten to a froth. Send to table 
exactly as you would Roman punch. 

Shandy Gaff. 

Equal quantities of cold ale or beer 
and imported ginger ale. Empty the bot- 
tles into a jug in which some lumps of 
ice have been broken, and serve when 
quite cold. 

Sherry Cobbler. 

1. — Sherry, % pt. ; orange Juice, 1 tea- 
spoonful ; fine white sugar, 1 teaspoonful ; 
crushed ice. Half fill a ' large tumbler 
with ice, pour over it the sherry and or* 
ange juice, cover, and shake well. Strain 
into^another tumbler containing the sugar, 
stir well, and serve with straws. 

2. — ^Sherry, H pt. ; soda water, 1 bot- 
tle ; Curacoa, 1 glassful ; castor sugar, 1 
table^oonful ; crushed ice. Dissolve the 
sugar in the sherry, and add the liqueur 
and soda. Put the preparation into tum- 
blers ; to each add a few small pieces of 
ice, and serve. Beverages of this descrip- 
tion are usually drunk through straws, 
but It is merely a matteir of taste. 

3. ^Take stigsi', 1 tabb^bonlul ; or- 
ange, 2 or 3 Shoes ; sherry, 2 wineglass- 
fuls. Fill the tumbler with shavOd ice, 
and shake ^ ^ ^ ^ ^ ^ ^ ^ 

1 pt good shei^ add an e<paS3 
measiiiiW of hed^ siinple syrup and one 
lemon in Very thlii slices, Allow 
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the syrup to stand a few hows; strain 
through a sieve, and bottle for nse. 

6. — White syrup, 3 pt ; she.ry, 1 qt 
Add 1 lemon, cut in thin slices. Macer- 
ate for 12 hours, and strain. 

6 .. — Egg Flip. — Sherry, 1 /glassful ; 1 
egg; castor sugar, 1 teaspooiful, or to 
taste ; nutmeg ; crushed ice. Beat tho 
egg well, add the sugar, sherry, and a lit- 
tle crushed ice, shake well until suffi- 
ciently cooled, then strain i.ito a small 
glass, and serve. 

Note. — ^Port wine, or any .spirit, may 
replace the sherry, and the liquor us€Ki 
would, of course, give its name to the 
“flip.” 

7. — Frappe. — ^Add 1 pt. of sherry wine 
to every qt. of lemon wr‘cr-ice. 

Shrub. 

Rum, % gal. ; orange juice, % pt. ; 
lemon juice, % pt. ; lemons, peel of 2; 
loaf sugar, 2 lb.; water. 2% pt. Slice 
the lemon peel very thi il>- and put It, 
with the fruit juice and jd rit, in a large 
covered jar. Let it stand for 2 days, 
then pour over it the watoj in which the 
sugar has been dissolved, take out the 
lemon peel, and leave it i r 12 days be- 
fore using. 

Silver Fizz. 

Gin, 1 wineglassful ; juice of % lemon ; 
white of 1 egg; icing sugcr, 1 teaspoon- 
ful ; carbonate of soda, a pinch ; pounded 
ice. Fill a tumbler 3 pj»rts full with 
pounded Ice, pour over thi? the gin and 
lemon juice, then add the white of egg, 
beaten to a stiff froth. Shake well, then 
strain into another tumbler (Containing 
the icing sugar and carbonate of soda, and 
serve at once. 

Silver Sour. 

Lemon juice, 1 dess^ts^XMni ul ; un- 
sweetened gin, 1 wineglassful; eg;?, white 
of 1 ; castor sugar, 1 teaspoonful ; crushed 
ice. Put the white of an egg into a tum- 
bler, beat it slightly, then add the lemon 
juice, gtn, sugar, and a heaped table- 
spoonful of crushed ice. Ck>ve/, and ?make 
well unUl sufficiently cooled, th^ strain 
into a small glass, and serve. 

Sloe Gin. 

1, — ^Half fill clean, dry win v bottles 
with sloes. Add to each t oz. .q£ crushed 
barley sugar, a little noyeau, or 2 or 3 
drops of essence of almonds. Fifi Gm 
bottles with good unsweeimied gill,, eorii 
them securely, and allow them 
in a moderately^ plabe for 3 
At ^ end of this time strain 
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through fine muslin or filtering paptT un- 
til quite clear, then bottle it, cork se 
ciirely, and store for use. 

2. — Cocktail . — Half fill a tumbler with 
broken ice, pour over it ^ wineglassful 
each of sloe gin and unsweetened gin and 
10 drops of orange bitters, cover the top 
of the glass, and shake it well. When 
sufficiently cooled, strain it into a small 
glass, and serve with a small piece of 
lemon peel floating on the top. 

Rolferino. 

Brandy, 1 pt. ; simple syrup, 2 pt. 
Viliisky Cocktail. 

Half fill a tumbler with crushed ice, 
pour over it 1 wineglassful of whisky, 1.5 
drops of rock-candy .syrup and 10 drops 
of Angostura bitter.s, cover, and shake 
well, then strain into a small glass. Place 
a very small piece of lemon peel on the 
top. and serve. 

Note . — Brandy cocktail may be made 
by substituting a wineglassful of good 
French brandy for the whisky. 

Whisky Sour. 

Rock-candy syrup, 1 dessertspoonful ; 
whisky, 1 wineglassful ; lemon juice, 
and pineapple, 1 thin, small piece ; 
crushed Ice. Strain 1 dessertspoonful of 
lemon juice into a tumbler, add 1 dessert- 
spoonful of rosk-candy syrup and 1 wine- 
glassful of whisky, and a heaped table- 
spoonful of crushed ice, and shake well. 
Strain into a small glass, and serve with 
t|)ln slices of orange and pineapple float- 
ing on the top. 

Note . — Brandy or any other spirit may 
be substituted for the whisky, the name 
being changed accordingly. 

PUNCH 

Punch is a beverage made of various 
spirituous liquors or wine, hot water, the 
acid juice of fruits, and sugar. It is con- 
sidered to be very intoxicating, but this 
is probably because the spirit, being part- 
ly sheathed by the mucilaginous juice and 
the sugar, its strength does not appear 
to the taste so great as it really is. Punch, 
which was almost universally drunk 
among the middle classes about 50 or 60 
years ago, has almost disappeared from 
dux* domestic tables, being superseded by 
wine. There are many dUferent varie- 
ties of punch. It Is sometimes kept cold 
In bottles, and xnakes a most agreeable 
Bummet* drink. 

juice of 3 or 4 ; temmis, 
j^ttow peel ol 1 or 2 rlump 
tmiiihg^ a’H pt,* hour, 

strain, add imter, % pt, i rum ami bran- 
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dy, of each % to 1 pt. (or either, alone, 
iVi* to 2 pt.) ; and add more warm water 
and sugar, if desired weaker or sweeter. 

2. — Water, 3 pt. ; sugar, 1 % lb. ; rasp- 
berry juice, 1 pt. : lemons, juice of 2 ; 
1 orange ; mace, 1 blade ; cinnamon, 1 
small stick ; cloves, 8 ; claret, 1 pt. ; bran- 
dy, 1 pt. ; French cherries, 3 02 . Put 
the cherries to soak in a little of ‘ the 
brandy, and afterward cut them In quar- 
ters. Crush the spices, and add them and 
the grated rind of 1 lemon and 1 orange 
to the sugar and water ; boil up once and 

I set aside to cool. Strain the syrup and 
add the lemon, orange and raspberry 
juices, then freeze. When partly frozen 
add the claret and brandy ; freeze a few 
minutes longer, then mix in the cut cher- 
rie.s, and flnish. The well whisked whites 
of 2 eggs may be worked in when the 
cherries are added, if desired Color pink 
or very light red. 

3. — Brandy, ¥2 pt. ; rum, % pt. ; boil- 
ing water, 1 pt. ; loaf sugar, 2 or 3 oz. ; 
1 large lemon ; ground cinnamon, a pinch : 
grated nutmeg, a pinch. Remove the rind 
of the lemon by rubbing it with some of 
the sugar. Put the whole of the sugar, 
cinnamon, cloves, brandy, rum and boil- 
ing water into a stewpan, heat gentlj’ 
by the side of the fire, but do not let it 
approach boiling point. Strain the lemon 
juice into a punch bowl, add the hot li- 
quid. and sei've at once. 

4. — Very old ale. 1 qt. ; boiling water, 
1 pt. ; rum. 14 pt. ; whisky, 14 pt. ; gin, 
14 pt. ; 1 lemon, thinly sliced ; sugar to 
taste ; ground cinnamon, a pinch ; ground 
cloves, a pinch ; grated nutmeg, a pinch. 
Put all these ingredients into a large 
stewpan and bring nearly to boiling point. 
Strain into a punch bowl, add a few 
fresh thin slices of lemon, and serve. 

Arrack Punch, Imitation. 

Two or three preserved tamarinds, dis- 
solved in a bowl of any kind of punch, 
will Impart to it a flavor closely resem- 
bling arrack. 

Brandy. 

1. — ^To 1 pt. cognac brandy, H pt. of 
.Tamaica rum, 14 pt. of peach brandy* 
add 2 lb. white sugar, 1 gill of lemon and 
1 gill of lime Juice; mix all w^l to- 
gether, and add ice equal to 2 qt of 
water ; cut 2 lemcms into thin slices, peel 
and slice thin 1 pineapple ; add these to 
the punch, and let stand, to. ripen and 
blend, for 1 hour before uidng. 

2. — To 1 teaspocmful of 
^rup odd I tablosphonful^^^^^^ 
i .whieBliMoihtx. of '. 

t!^ of a g^aU lehioh; 2 
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sliceb of orange,.! piece of pineapple. Fill 
the tumbler with shaved ice, shake well, 
and dress the top with berries in season ; 
sip through a straw. 

3. — ^Take 3 doz. lemons, chip off the yel- 
low rinds, taking care that none of the 
white underlying pith is taken, as that 
would make the punch bitter, whereas 
the yellow portion of the rinds is that 
in which the flavor resides, and in which 
the cells are placed containing the essen- 
tial oil. Put this yellow rind into a 
punch bowl, add to it 2 lb. of lump sugar, 
stir the sugar and peel together with a 
wooden spoon or spatula for nearly half an 
iiour, thereby extracting a greater quan- 
tity of the essential oil. Now add boil- 
ing water, and stir until the sugar is 
completely dissolved. Squeeze and strain 
the juice from the lemons and add it to 
the mixture ; stir together and taste it ; 
add more acid or more sugar, as re- 
quired, and take care not to render it 
too watery. “Rich of the fruit and plenty 
of sweetness,^* is the maxim. Now meas- 
ure the sherbet, and to every 3 qt. add 
1 pt. of cognac brandy and 1 pt. of old 
Jamaica rum, the spirit being well stirred 
us poured in. This punch may be bot- 
tled, and kept in a cold cellar ; it will 
be found to Improve with age. 

Burgundy. 

Burgundy wine, 2 oz. ; orange syrup, 
1 oz. Fill a 12-oz. glass with crushed 
ice, draw coarse stream to fill glass. Dec- 
orate with slice each of pineapple and 
orange. Serve with straws. 

Catawba. 

Demon syrup, 1 oz. ; juice of half a 
lemon ; Catawba wine, 2 *oz. ; shaved ice, 
glassful. Mix in 14-oz. straight lem- 
onade glass. Decorate with pineapple 
and cherries. 

C^atliaiii Artlltory Punch. 

Catawba wine, 1 gal. ; New England 
mm, 1 qt.; whisky, 1 qt. Cut up and 
add 6 pineapples, 12 oranges, and straw- 
berries q. 8., and allow to stand or draw 
Dne night When ready to use, 1 doz. 
qt bottles of champagne are needed to 
give tone and bead. A Southern drink, 
which is very Moxicating, and should be 
avoided. 

Cider. 

Cider, iced, 1 qt ; seltaer or soda wa^, 
iced, 1 bottle 5 brandy, 1 wineglassful ; 
sugar, 2 dz., or to taste ; l lemon, thinly 
shced; Mhc all the ingredients together 
hi a idaiei jug, and serve in small glasses* 
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Claret 

1. — To a large punch bowl half filled 
with broken ice, add 2 lb. of pulverized 
sugar, 6 oranges cut crosswise into thin 
slices, 6 bottles of claret, and 1 bottle 
of champagne ; mix well together and let 
stand for 1 hour before using. 

2. — Take 1 tablespoonful of sugar, a 
small slice of lemon, 2 or 3 slices of or- 
ange. Pill the tumbler with shaved ice, 
and then pour in the claret, shake well, 
'tnd ornament with berries In season. 
Place a straw in the glass. 

3. — ^Take IMs tablespoonfuls of sugar, 1 
slice of lemon, 2 or 3 slices of orange. 
Fill the tumbler with shaved ice, pour 
in the claret, and shake well. 

4. — Claret syrup, % oz. ; orange, 1 
slice ; lemon, 1 slice ; shaved ice, % glass- 
ful. Fill 12-oz. glass with coarse stream, 
stir, decorate with fruit, and serve with 
straws. 

Cold Punch. 

1. — Rum, 1 bottle ; Curacoa, 2 small 
glassfuls ; white wine, 1 bottle ; powdered 
sugar, % lb. ; 1 large lemon ; water, % 
pt. ; ice. Put the sugar and lemon rind 
into a bowl with the water ; when dis- 
solved, add the spirits, the wine, and the 
juice of the lemon. Break some ice into 
che bowl before serving. 

2. — ^Arrack, port wine, water, of each 
1 pt. ; lemons, juice of 4 ; sugar, 1 lb. ; 
mix. 

Cream Punch. 

Pare off the rind of four large lemons, 
and steep it for 24 hours in 1 qt. brandy 
or rum ; them mix it with the juice of 
the lemons, 1% lbs. of sugar, 3% pt. of 
boiled water, and about 2-3 of a can of 
evaporated cream ; mix well, and strain 
the whole through a Jelly bag. You may 
either use it at once, or make a large 
quantity and bottle it. 

East India Punch. 

Brandy, H pt. ; port wine, 1 pt ; 
syrup. No. 2599, 1 pt ; lime-juice syrup, 
% pt ; seltzer water. Iced, 1 bottle ; ar- 
rack ^ gill ; lemons, the thinly pared 
rinds of 2 ; syrlnga, 2 or 3 sprigs ; crushed 
ice, 1 breakfast-cupful; sugar to taste. 
Soak the lemon rind in the brandy for 
3 hours, then strain, add the rest of the 
ingredients, and serve. 

ain Punch. 

1.-— <To H pt of old Holland gin add 
I gill of Maraschino, the juice df 2 lam* 
ems, and the yellow rind of 1, ptieviduily 


imy 
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Infused in the erin, 2 gills of simple syrup 
or 4 oz. of pulverized sugar, and 1 qt. of 
seltzer water. Mix well, and freeze to 
a semi-solid. 

2. — ^Lemon, yellow peel and Juice of 1 ; 
gin, % pt, ; water, 1% pt. ; sherry, 1 
glassful 

Hot Panch. 

Hum, % pt. ; brandy, % pt. ; sugar, 
H lb. ; 1 large lemon ; nutmeg, % tea- 
spoonful ; boiling water, 1 pt Rub the 
sugar over the lemon until it has absorbed 
all the yellow part of the skin ; then put 
the sugar into a punch bowl; add the 
lemon Juice (free from pips), and mix 
these two ingredients well together. Pour 
over them the boiling water, stir well 
together, add the rum, brandy and nut- 
meg, mix thoroughly, and the punch will 
be ready to serve. It is very Important 
in making good pimch that all the in- 
gredients are thoroughly incorporated ; 
and to insure success, the process of mix- 
ing must be diligently attended to. 

Ic^ 

Champagne or Rhenish wine, 1 qt. ; ar- 
rack, 1 pt ; lemons. Juice and yellow peel 
of 6 ; white sugar, 1 lb. ; soda water, 1 
or 2 bottles ; ice as cream. 

Manhattan. 

Powdered sugar, 1 tablespoonful ; sweet 
milk, 2 oz. ; 1 egg ; vermouth, % oz. ; 
whisky, % oz. ; Angostura bitters, 1 dash. 
Cracked ice to fill glass. Shake well, and 
strain in 7-oz. goblet Grate nutmeg on 
top. Serve with straws. 

Maraschino Fmit Pnnidi. 

Whole cherries, 1 qt ; Maraschino cor- 
dial, 2 oz. ; sliced oranges, 8 ; sliced lem- 
ons, 4 ; pineapple cubes, 8 oz. ; brandy, 
4 oz. ; Juice of 6 lemons ; Juice of 6 or- 
anges; water, gal Sweeten and 
color to suit taste. Mix all ingredients; 
serve from punch bowl, with the addition 
of cracked ice. 

Milk Pnndi. 

1. — ^Pill a tumbler about % full of 
evaporated cream, put in a tablespoonful 
of powdered sugar, about as much liquor 
(or sherry, if preferred) as cream, then 
fill the tumbler with cracked ice and shake 
well 

2. -*^Take sugar, 1 tablespoonful; water, 

2 tablespoonfuls ; brandy, X wineglassful : 
Santa Cruz rum, H wineglaa^ ; Shaved 
ice^ ttimbl^ifta. FlU with * mlRe and 
shake won ; grate a ijittle top. 

Si^Tatloar rinds of 2^ .d^^ 
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for 2 days In rum or brandy, 2 qt ; then 
add spirit, 3 qt more ; hot water, 3 qt ; 
lemon Juice, X qt ; loaf sugar, 4 lb. ; 2 
nutmegs, grated ; boiling milk, 2 qt. Mix 
and in 2 hours strain through a jelly bag. 

4. — Syrup. — a. — Simple syrup, 1 pt ; 
brandy, 8 oz. ; Jamaica rum, 8 oz. ; cream 
1 pt. 

b. To 1 pt heavy syrup add % pt. 

each of brandy and Jamaica rum ; flavor 
with 2 teaspoonfuls of an extract pre- 
pared by macerating 2 oz. of ground nut- 
megs in 8 oz. of alcohol. The syrup is 
first to be poured into the glass in the 
proper quantity and ordinary cream syrup 
added before drawing the soda water, 

c. — Brandy, 4 vol. ; Jamaica rum, 4 
vol. ; condensed milk, 1 vol ; syrup, 8 vol. 

d. — Rock-candy syrup, 2 pt. ; brandy, 
8 oz. ; Jamaica rum, 6 oz. ; cream, 1 % pt. 

Norfolk. 

French brandy, 20 qt. ; yellow peels of 
30 oranges and 30 lemons ; infuse for 12 
hours ; add cold water, 30 qt ; lump sugar, 
15 lb., and the Juice of the oranges and 
lemons ; mix well, strain through a hair 
sieve, add new milk, 2 qt, and in 6 weeks 
bottle. Keeps well. 

Orgeat Punch. 

Orgeat syrup, 12 dr. ; brandy, 1 oz. ; 
Juice of X lemon. 

Princes*. 

Put into a freezing can a bottle of 
sparkling champagne, 1 gill of mara- 
schino, % pt of strawberry ssnnip, the 
Juice of 6 oranges, the yellow rind of X 
rubbed on sugar. 

Raspberry. « 

As Norfolk, but using raspberzy Juice 
or vinegar for oranges or lemons. 

Regen t*s. 

Pare off the thin yellow rinds from 4 
oranges and 4 lemons; express the juice 
from the same fruit and strain it; add to 
it the yellow rinds, with 2 sticks of cin- 
namon broken up, ^ doz. cloves and a 
dessertspoonful of vanilla sugar Simmer 
these ingredients very slowly for % hour 
in 1 qt of simple ssrrup. Express the 
Juice from 1% doz. of lemons and add It 
to the decoction, 1%en make a strong In- 
fusion of the finest green tea and add It to 
the mixture. After whirii add equal ixw- 
lions of old Jamaica rum and cognac 
brandy* according fc* 

<;Wired Mik m 

through a skNfi* » fridpr 
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Roman. 

French brandy, 4 oz. ; best Jamaica 
rum, 4 oz. ; extract vanilla, % oz. ; fruit 
acid, 1/4 oz. ; syrup, 1 gal. 

Tea. 

1. — Strong hot green tea, lemon juice 
and capillalre, of each 1% pt, ; rum, 
brandy, arrack and Curacoa, of each 1 
pt. ; champagne, 1 bottle. Mix and slice a 
pineapple into it. 

2. — Hot tea, 1 qt. ; arrack, % bottle ; 
white sugar, 6 oz. ; juice of 8 lemons ; 
yellow rinds of 4 lemons. 

Wine. 

Sugar, 1 lb. ; yellow peel of 3 lemons ; 
juice of 9 lemons ; arrack, 1 pt. ; port or 
sherry wine, hot, 1 gal. ; cinnamon, % 
oz. ; nutmeg, 1 dr. 

Whisky. 

1. — To 1 wineglassful of whisky add 2 
wineglassfuls of hot water and then sugar 
to taste. Dissolve the sugar well with 1 
wineglassful of the water, then pour in 
the whisky and add the balance of the 
water; sweeten to taste and put in a 
small piece of lemon rind or a thin slice 
of lemon. 

2. — Scotch whisky, 1 bottle ; boiling 
water, 1 qt. ; loaf sugar, % lb. ; the juice 
and finely pared rinds of 3 lemons. Pour 
the boiling water over the sugar, lemon 
rinds and juice. Let It remain until cold, 
then strain into a punch bowl. Add the 
whisky, place the bowl In a large vessel, 
surround it with ice, cover and let it stand 
thus for at least 1 hour before serving. 

3. — Whisky, 1 wineglassful ; lemon 
juice, 1 dessertspoonful ; castor sugar, 1 
teaspoonful; orange, 1 thin slice; pine< 
apple, 1 thin small piece; crushed ice. 
Put a heaped tablespoonful of crushed ice 
into a glass, pour over it the whisky and 
lemon juice, add the sugar and shake well 
until sufficiently cooled. Strain into a 
small glass and serve with the orange and 
pineapple floating on the surface. 

WINES WINE MAKING 

Wine Ifakitig, 

'The grapes are not removed from the 
vine until they are quite ripe. As the 
maturation not only of difleFent varietlee» 
but of the same kind, is d^ndent upon 
the season, no stated pmdod can be fixed 
for the commencement of the vintage. 
The grapes ajs| to he gathered when 
the white kmd becmes of a 1^ 
yeiiQw color and the of very 
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drak purple or nearly black. Shears, 
pruning knives or scissors are used for 
the removal of the fruit from the vine. 

In making the finer wines, previous to 
being pressed, the bunches are carefully 
examined, and any unripe or damaged 
grapes are picked off and used to make 
inferior wine, or In the gathering the un- 
ripe specimens are left on the branch to 
ripen. The blue and dark varieties, when 
intended for the best wines, are, with few 
exceptions, removed from the stalks before 
being pressed: the white grapes are 
pressed with the stalks. 

Except with those grapes which produce 
wines that are likely to become viscous or 
ropy, the stalks are not left for any length 
of time in contact with the grape juice or 
must. There are various modes of sepa- 
rating the grapes from the stalks. One 
method consists in the employment of a 
^vooden fork or trident % yd. or more In 
length. By turning this round in a 
wooden pail filled with the fruit the 
grapes become detached from the stalks, 
which are thus brought to the surface and 
removed. 

In another contrivance the separation is 
effected by inclosing the bunches in cages 
made of parrallel wires. Inside the cage 
there Is a stirrer. When this is turned 
by an external handle the grapes alone 
drop through the wires, leaving the stalks 
in the cage. Sometimes the separation is 
accomplished by means of hurdles, which 
are so manipulated that the fruit only 
shall pass through the meshes. 

Previous to their being pressed the 
^apes have to undergo the preliminary 
process of bruising or crushing. This Is 
sometimes done by their being trodden un- 
der the naked feet of men on a large 
wooden stage or platform ; at other times 
the men wear heavy boots, while in some 
cases the grapes are placed in a vat and 
bruised with a kind of wooden pestle. 
Sometimes they are mished between 
wooden grooved rollers. Of all these 
processes, the first, although the least 
cleanly, possesses the advantage of not 
crushing the pips or stalks, and is thm 
free from the risk of imparting an un?" 
pleasant flavor to the wine. ^ 

There is considerable divergence in the 
statements of different writers as to ^e 
yield of must or juice from ripe graces. 
Payen says it amounts to from 94 to 
of the total weight of the grape, 
and T^udlehum obtained from three sam- 
ples of grapes^ respectively, 7B.7S^ 1 
and 72.2^. Wagner averages it < 
from idOout 60 or 

.... When. n white’ > -requlced,..:'' ^ ' 
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bruised grape, whether of the white or red 
variety, is at once pressed, except when, 
as happens with some kinds of fruit, it is 
kept to allow of the development of the 
bouquet. The mode of procedure is differ- 
ent when a red wine is to be prepared. 
The crushed grapes must then be kept In 
a tub or vat, loosely covered over, until an 
examination of a small quantity of the 
juice shows it has acquired the necessary 
color. For it to do this sometimes takes 
from 3 to 4 days to a month. 

During this period alcohol has been 
formed in the pulp, and this, with the tar- 
taric acid of the fruit, has dissolved out 
the coloring principle of the grape. Great 
care is necessary at this stage to prevent 
the too long exposure of the crushed and 
fermenting fruit to the air. 

Wine presses are of various patterns. 

In many wine-making establishments 
iron presses have supplanted wooden ones, 
over which they possess the advantages of 
greater cleanliness and non-absorption of 
the must. The wine press in general use 
in the Gironde consists of a tall, round 
basket, made of perpendicular laths. The 
fruit is placed in this basket, and upon 
the fruit a wooden block, to which a screw 
is attached ; a nut works upon the screw 
from above downward and presses the 
wooden block upon the fruit, the liquid 
from which Is forced out through the laths 
and collected. 

In the manufacture of champagne and 
some red wines, very powerful presses are 
employed, but these possess the objection 
of pressing the fixed oil from the pips and 
an unpleasantly tasting juice from the 
stalks, and thereby damaging the product. 
In some establishments centrifugal ma- 
chines have been used, not only with the 
result of yielding a better wine, but of 
effecting a considerable gain in time and 
labor. 

The must, being received into proper 
receptacles, next undergoes the vinous fer- 
mentation. In the case of white wines the 
must is kept separate from that subse- 
quently procured by submitting the husks, 
iHps and stalks to additional pressure, 
and is sold as the first or superior wine. 

But with red wines the husks (and in 
s^me cases the marc) are thrown into ^e 
fermenting vat, by which means ^e wine 
acqidres kh additional amount of coloring 
inatter^ in this ease, when ihe Completed 
kdne is drawn off, the husks are alratn 
pressed^ and the wine so obtained added 
to the dfit^nstaiment As the tatmlo acid 
Is derived hrom the skins and seeds of the 
doilies ^prepared in 
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ally contain a considerable amount of this 
substance. 

The fermentation is conducted in differ- 
ent countries at different temperatures, 
and, of course, with different results. 
When must is fermented at 15 to 20® C. 
(59 to 68® F.) it yields a wine strong 
in alcohol, but wanting in bouquet ; while 
if the fermentation be carried on at 5 to 
15® C. (41 to 59® F.) the product will be 
a wine rich in bouquet, but poor in al- 
cohol. 

The wines of Spain, the south of 
France, Austria and Hungary are pro- 
duced at the higher temperature, and those 
of Germany, for the most part, at the 
lower one. The fermentation is carried 
on in large wooden vats. Ip some places 
vats of sandstone or brick tre used for 
this purpose. The fermentation of white 
wines, such as those of the Rhine and 
Gironde, is effected in new and perfectly 
clean casks or hogsheads, the bungholes of 
which are left open to allow the escape of 
the carbonic acid. Opinions differ as to 
whether air should be admitted or not 
during fermentation. The process is un- 
doubtedly quickened if the must be 
aerated. The aeration is sometimes per- 
formed by a bellows fitted with a rose 
qozzle. During the operation of blowing 
in the must is to be kept at a low tem- 
perature to prevent the volatilization of 
the bouquet. When the opposite method 
is followed various devices are in use for 
excluding the air. or at any rate an excess 
of it. In some cases the vat, being pro- 
vided with a suitable lid, has a hole or is 
arranged with a tube for the escape of the 
carbonic acid. Holes and Bamberger ac- 
complish the same end, without letting in 
the external air, by means of a glass tube 
bent twice at right angles ; one limb of the 
tube passes through the bunghole into the 
wine, and the other or outer limb into a 
iressel of water. In another contrivance 
the lid of the vat is fitted with a valve, 
which, opening only outward, allows of 
the exit of the carbonic acid. 

Red wines are fermented In large and, 
in most cases, open vats, fitted in the in- 
side with perforated shelves, .which, being 
below the surface of the liquid, prevent 
the husks rising to the top and setting up 
acetous fermentation. After the comple- 
tion of the fermeiitation of Burgundy 
wines, in some ideceis It b the filthy cus- 
tom for men to enter the vat and by their 
vigorous movements to mix the contents. 

It Is sa^ifactm*y to learn that thb par* 
tfeuiariy bbjectiotbhb p Is get&i^ 
/e6m«adiet):'lntO'dlsie^ •- 

The lei^j^ of t^ neeiieary Mi-ISbg 
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completion of the fermentation varies 
with the locality, the temperature of the 
apartment and with the quality of the 
wine required. In France, for the ordi- 
nary descriptions of wine. It generally 
takes from 3 days to 1 week, and in Ger- 
many from 1 to 2 weeks. With the finer 
kinds of wine it occupies 4, 5 or 6 weeks. 
The progress of the fermentation may be 
estimated from the specific gravity of the 
liquid, since as the fermentation proceeds 
and the sugar is undergoing conversion 
into alcohol, the wine of course becomes 
more attenuated and its specific gravity 
diminishes. It has been calculated that 
one-half per cent, of the alcohol present 
in the wine escapes during fermentation, 
as well as a considerable quantity of car- 
bonic acid. An apparatus has been in- 
vented for collecting ' these products by 
causing them to pass into water by means 
of a hydraulic bung. 

When the fermentation is over the wine 
is run Into casks, any sediment, such as 
lees or yeast, being left behind in the fer- 
menting vessel. It is most Important that 
the casks used for this purpose should be 
absolutely clean. Before a cask Is used 
a second time It should be thoroughly sul- 
phured. 

Those wines which contain a large 
amount of alcohol are sometimes allowed 
to remain in the fermenting vat until they 
have cleared, btit weak wines are imme- 
diately drawn off into the cask to prevent 
the setting in of the acetous fermentation. 
The casks must, be filled to the bungholes. 
A second or minor fermentation takes 
place in. the wine when In the cask, dur- 
ing which tartar or bltartrate of potash 
is deposited on the sides of the cask and 
yeast at the bottom. This second fermen- 
tation should be allowed to go on at a 
low temperature, 5 to 10® C. (41 to 
50® F.), and at a slow rate. In some 
cases it is made to extend to 3 or 6 
months. 

When the second fermentation is over 
the casks are filled to the bunghole and 
securely closed, or the wine is at once 
drawn into fresh casks to be stored. In 
these it remains closely bunged up urvtil 
more tartar is deposited, after which It 
may be racked off Into bottles or casks. 
When wine is to be stored for any length 
of time it is neeessary to repeat the rack- 
ing off fre<pi^tly. Hacking if performed 
by means of a siphon inserted in the bung- 
hole or by e cock suitably lUie^s in the 
ca& U the racked wine is not perfectly 
clear* it is fined by the addiUen of isln- 
glas^ inrevlcii^ softened by soaking in a 
sm^ adna After the add!- 
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tion of the Isinglass the cask is then filled 
to the bunghole, closed and remains un- 
disturbed for about 6 weeks, and if, at the 
end of that time, it is not perfectly bright 
it is made to undergo a second racking. 
In wine-making countries blood and solu- 
tion of glue are sometimes used for fining 
red wines which contain much tannin. 
Milk is also occasionally employed for the 
same purpose. The racking should be per- 
formed in cool weather and preferably in 
the early spring. 

The manufacture of champagne differs 
in its details from that of the so-called 
still wine. The best wine is made from a 
black grape of very fine quality, known 
as the Noirien, or Pineau, and grown in 
the champagne district. None but the 
best selected grapes are used ; all those 
that are rotten, unripe or in any way un- 
sound being rejected. The grapes are 
gathered when they have attained their 
greatest size. The vintage commences 
early in October. To prevent the juice 
being colored by the skin of the grape, the 
fruit is submitted to pressure as quickly 
as possible after being gathered. Very 
powerful machines are employed for this 
purpose, since the champagne grape, un- 
like other varieties, Is not previously 
crushed. Great care is taken to apply the 
pressure evenly and to conduct the opera- 
tion with all expedition, for if this ex- 
ceeds 2 hours the must will be colored. 
The grapes are sometimes pressed 4 times. 
In good seasons the must obtained from 
the different pressings is mixed together. 
In middling ones the first yield is kept 
for making the best wines, nor is the 
fourth mixed with the other two. The 
light-colored must is first conveyed into a 
large vat, where is remains for 6, 12 or 18 
hours, according to the temperature. 

At the end of this time certain vege- 
table matters that would damage the taste 
of the ensuing wine, as well as render it 
liable to a second fermentation, become 
deposited. Directly the must has cleared 
it Is run into small barrels of 2,000 1. 
capacity, in which it undergoes fermenta- 
tion. Sometimes the clearing of the julee 
Is accomplished by filtration ; at others, 
when the weather is warm and fermenta- 
tion sets in so rapidly as nbt to allow the 
impurities to subside, it is run into casks 
filled with the fumes from burning sul- 
phur, By this means the excessive fer- 
mentative action is arrested and sufficient 
time is given for the dregs to settle. The 
juice having been made clear by either bf 
the above methods is drawn into barrels, 
which are arranged in rows In the ceilam 
The barrels are filled to the Use 
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froth which Is formed during the fermenta- 
tion flowing out at the bungholes. In some 
wine-making establishments the barrels 
are tightly bunged up, there being previ- 
ously added to the contents 1% of brandy. 
The casks are opened at the end of Decem- 
ber and the wine fined by means of isin- 
glass, this operation being conducted at the 
lowest possible temperature. It, at the end 
of a fortnight, it has not become bright,' it 
is left for another fortnight, and then, if 
not clear, it undergoes a second fining. 
The fining process must be used with cau- 
tion ; when overdone it diminishes and 
frequently stops the activity of the subse- 
quent fermentation. To obviate this the 
wine should be Judiciously exposed to the 
air and a minute quantity of yeast added 
to each hogshead before it is bottled. 

When the wine has cleared, before being 
bottled, cane sugar is added to it, since the 
quantity of undecomposed natural sugar 
in the wine is not sufficient to furnish the 
requisite amount of carbonic-acid gas, the 
ingredient to which champagne owes its 
effervescent properties. 

Champagne bottles constitute a very 
considerable item in the trade expenses of 
the wine maker. He pays the glass manu- 
facturer 28 francs a hundred for them, 
and some wine makers give orders for as 
many as from 50,000 to 250,000 at a time. 

The bottles as they arrive are examined 
by an experienced person, and those which 
contain flaws of any kind, or are not per- 
fectly new, symmetrical and strong, are re- 
jected. These average about 10%. The 
bottles are required to be as nearly as pos- 
sible of uniform weight and thickness. 
The inside of each bottle is scrubbed by 
means of a revolving hair brush and clean 
water. After being drained, the bottles 
are rinsed with 00% alcohol and closed 
with an old but clean cork. They are 
thus ready, when required, for Ailing. The 
wine maker also expends a large amount 
of money in the purchase of corks,* which 
must be of the best and soundest descrip- 
tion. It has been found to be very false 
economy to use inferior kinds. The wine 
being drawn into bottles to a height of 2 
or 3 inches from the top of the neck, the 
bottles have next to be corked, the cork 
being secured in the bottle by a mnali iron 
band, called an oprc/e. All these opera* 
Uons have to be performed deftly and 
rapMiy by experienced workmen^ With 
what speed they are accomplished may be 
imiighie^ ftH)in the fact that an eleHer 
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in 1 minute. The corking, etc., finished, 
the bottles are next placed on their sides 
and stacked in cellars or caves, each stack 
being supported by thin laths. 

As the summer approaches, the wine be- 
gins to show signs of fermentation, which 
increases with the hot weather. When 
the fermentation reaches such a stage as 
to cause the wine to occupy the previously 
unfilled space in the neck of the bottle, a 
large number of bottles begin to burst, 
as well as to leak ; and in some years as 
much as 30% of the wine is lost from 
these causes. Two courses, each of which 
! requires to be promptly adopted, are open 
! to the wine maker under these circum- 
! stances. Either he must remove the wine 
to a cooler cellar or uncork the bottles. 
Sometimes, if the breakage, or casse, as it 
is termed, has not exceeded 7 or 8% by 
the time August is reached, he takes the 
chance of further loss and lets the wine 
remain, for with the fall in temperature, 
which usually occurs in September and 
October, the energetic action of the wine 
ceases and the brekage also. 

The leaky and broken bottles are then 
removed from the sound ones, which are 
I'estacked and left until a yeasty substance 
has discontinued depositing upon their 
lower sides. The bottles are kept in this 
condition until required for sale. Before, 
however, they are in a fit state for the 
purchaser, the yeasty matter has to be 
removed and che wine to be liqueured. 
The yeast is got rid of as follows : The 
bottles are placed necks downward, on 
perforated shelves arranged in rows. A 
workman then seizes a bottle, and bolding 
it in the inverted position, by a dexterous 
movement discharges the yeast from the 
side and brings it down upon the cork. 
This operation, which extends over some 
weeks, has to be repeated from time to 
time, until the supernatant wine is quite 
clear. The bottles are then very cau- 
tiously removed from the cellars to the 
corking and tylng-down rooms, when they 
come into the hands of a workman called 
a disgorger. The dlsgorger, holding the 
bottle still neck downward, proceeds to 
liberate the cork by slipping off the 
agrafe^ and when the cork is 3 parts out 
he quickly Inverts the bottle. corh la 
then forcibly ejected with a loud report 
by the froth* which caxriea with it the 
greater part of the yeast axid other solid 
matters, what remains these 
rid of the worlunan his finipr ; 

round the neck of the bottite, wheiebS^ 
are d^thed imd forosd out by the sthl 
Hieing froth^vv/The^' u^eeiniian^rilm 
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which is afterward temporarily closed 
with an old cork. 

The liqueur, which is next to be added, 
is of very varied composition, as almost 
every champagne maker has his favorite 
and special preparation. 

The best liqueurs are made of some , 
choice wine, mixed with the purest cane 
sugar. The Inferior kinds consist of a 
mixture of 90% alcohol, sugar and some 
flavoring material. A certain measured 
quantity of the liqueur Is added to each 
bottle of wine. The bottle is then corked, 
wired, tied down and washed and the cork 
covered with tinfoil and labeled. It is 
then ready for sale and export It some- 
times happens htat after the previous 
round of operations has been gone through 
the champagne becomes turbid and a mi- 
nor second fermentation sets in. In this • 
case it is made to undergo a repetition of 
the processes already described. It is a 
desideratum with every champagne maker 
that when the bottle is opened for its con- 
tents to be drunk, the removal of the 
cork should be accompanied with a full, 
deep and distinct report. When, Instead 
of this, the report is short and sharp and 
resembles a popping noise, this is owing to 
the space between the liquid and the cork. 


filled with the gas, being too small. When 
the gas escapes with a hissing noise, it is 
because the cork fits the neck of the bottle 
unequally or has not been driven in in a 
perfectly straight direction. The good 
name of any maker would be seriously 
damaged were he to send out champagne 
liable to comport Itself In this manner. 
He therefore spares no expense in provid- 
ing himself with the very best and sound- 
est corks. The best way to prevent the 
escape of the gas from the bottle is always 
to keep the bottles lying on their sides. 

All effervescing wines are manufactured 
in a similar manner to champagne. 

Since the alcohol in the wine is derived 
from the sugar contained in the must, it 
would seem that the sweetest and ripest 
grapes should yield the strongest product. 
When the decomposition of the sugar has 
been complete, this will be the result ; but 
it frequently happens that, owing to an 
insufficiency in the must of the protein 
compounds which nourish the yeast cells 
(the torula cerevisiae), by the agency of 
which the fermentation is accomplished, 
the whole of the sugar is not converted 
into alcohol, in which case a sweet wine 
will be produced, or the sweetness may be 
due to the alcohol formed stopping the 
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fermentation before all the sugar had been 
decomposed or to an excess of glycerine. 
If, on the other hand, the grape Juice is 
rich In albuminous matter, but poor in 
sugar, the consequent wine will be what 
is termed a dry one. Such are the red 
wines of France and the Rhine. 

According to Wagner, red French wines 
<'otain 9 to 14% by volume of alcohol ; 
Burgundy, 9. 10 and 11%; Bordeaux, 10, 
11 and 12%. Other French wines con- 
tain 8 to 10%; the wines of the Palati- 
nate, 7 to 9.5%; Hungarian wines, 9 to 
11%. Champagne contains 9 to 12% ; 
Xeres, 17% ; Madeira, 17 to 23.7%. 

In addition to ethylic alcohol and 
water, which, as shown in the previous 
table, vary largely in the proportions in 
which they are present in different kinds 
of wine, most wines contain the following 
substances : Propylic, butylic, caprylic 
and caproic alcohols ; acetic and enanthic 
ether ; grape sugar (dextrose and levu- 
lose) ; glycerine ; gums ; pectin ; coloring 
and fatty substances ; protein bodies ; car- 
bonic acid, ordinary and levo-tartaric and 
racenic acids ; citric acid ; malic acid ; tan- 
nic acid ; acetic acid ; lactic acid ; succinic 
acid; organic and inorganic salts. 

Of these the propylic and butylic, ca- 
prylic and caproic alcohols, the ethers, 
the glycerine, the carbonic, acetic, lactic 
and succinic acids are produced during 
fermentation, the remaining substances 
being original constituents of the grape 
juice, which also contains bltarti*ate of 
potash, but this being Insoluble in weak 
spirit is thrown down or deposited as the 
conversion of sugar into alcohol proceeds. 
In Its crude condition it is known as ar- 
gol and is the source of cream of tartar 
and tartaric acid. As a result of its for- 
mation in the grape a considerable amount 
of the free acid is removed from the fruit. 
This is why wine made from grrapes is so 
much superior and keeps so much better 
than that manufactured from fruits that 
abound instead In citric and malic acids. 
These latter require the addition of large 
quantities of sugar to disguise their acid- 
ity, a proceeding which frequently gives 
rise in them to a second fermentation and 
often to the consequent formation of 
acetic acid. The acetic ether in wine is 
produced by the mutual reaction of acetic 
acid and ethylic alcohol. Neubauer, dis- 
senting from Bupre and Thudldmm, says 
the enanthic ether is the constituent to 
which wines owe their bouquet He re- 
gards this ether as a combination of vari- 
ous euhstimqes of which caprylic and oi- 
proic add etilers are the moat impoxiant 
Their Imnatiqn is believed to tidce piece 
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partly during and partly after fermenta- 
tion. The rest of the non-volatile con- 
stituents, such as the sugar, the gum, the 
protein bodies, coloring matter, inorganic 
salts, etc., which remain behind when a 
wine is evaporated to dryness, constitute, 
with a certain quantity of substance the 
composition of which has not been defined, 
the extractive matter. 

The amount of extractive matter in 
wines varies as greatly as from 1 to 20%. 
This difference occurs even in wines of a 
similar character and from the same dis- 
trict. Thus in Rhine vrines it ranges 
from 10.6 to 4.2%, in the Palatinate 
wines from 10.7 to 1.9%, in Bohemian 
wines the mean is 2.26%, in the wines of 
Austria 2.64% and in those of Hungary 
2.62%. It is highest in sweet wines. In 

•many adulterated wines, as the extractive 
matter is either very small or sometimes 
altogether absent, it has been proposed to 
employ the estimation of its amount in a 
wine as a test of its genuineness oi‘ the 
reverse. 

Light wines owe their color, varying 
from pale yellow to brown, possibly to 
oxidized extractive matter or to the cask. 
The color of red wine is due to the action 
of its free tartaric acid on a blue sub- 
stance residing in the skin of the grape. 
This body, which is known to wine makers 
as wine blue, and which bears a great re- 
semblance to litmus, in turning red when 
acted upon by acids, was named oenocyan 
or oeyiocyamin by Mulder or Maumene. 
It is insoluble in water, alcohol, ether, 
olive oil and oil of turpentine, but is dis- 
solved by alcohol containing small quan- 
tities of tartaric or acetic acid. Glycerine 
was found to be a normal constituent of 
wine by Pasteur in 1859. As the wine 
matures the glycerine disappears. In 
Austrian wines Pohl found 2.6% of glyc- 
ei'ine. In some wines it reaches 3%, but 
in. most it seldom exceeds 1%. In old 
wines it exists only in very small quan- 
tity. 

Imitatioii Wines. 

1. — From ripe saccharine fruit8.^Take 
of the fruit, 4 to 6 lb. ; clear soft water, 
1 gal, ; sugar, 3 to 5 lb. ; cream of tartar 
(dissolved In boiling water), qse.; 
brandy, 2 to 3%; flavoring as required. 
If the full proporUons of fruit and sugar 
are used, the product wlU be good without 
the brandy, but better with it; lb. 
raisins may be substituted for eadi pqund 
of sugar. 

In the above manner are ma4e the 
lowing wines : Gooseberry ednO, eurngnt 
wine (red, Of 
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wine (curi*ants and gooseberries or black, 
red and white currants ; ripe biack heart 
cherries and raspberries, equal parts), a 
good family wine ; cherry wine, colepress 
wine (from apples and mulberries, equal 
parts), elder wine, strawberry wine, rasp- 
oerry wine, mulberry wine, whortleberry 
or bilberry wine : blackberry wine, dam- 
son wine, morella wine, apricot wine, 
apple wine, grape wine, etc. 

2. — From dry saccharine fruit (such as 
raisins). — Take of the dried fruit, 4% to 
7% lb. ; clear soft water, 1 gal. ; cream 
of tartar (dissolved), 1 oz. ; brandy, 1% 
to 4%. Should the dried fruit employed 
ue at all deficient in saccharine matter, 2 
to 3 lb. of it may be omitted, and half that 
quantity of sugar or two-thirds of raisins 
added. In the above manner are made 
date wine, fig wine, raisin wine, etc. 

3. — From acidulous, astringent or 
scarcely ripe fruits or those which are de- 
ficient in saccharine matter. — Take of the 
picked fruit 2% to 3% io. ; sugar, 3% to 
5% lb. ; cream of tartar (dissolved), % 
oz. ; water, 1 gal. ; brandy, 2 to 6%. 

In the above manner are made goose- 
berry wine, bullace wine, damson wine. 

4. — From footstalks, leaves, cuttings, 
etc. — By Infusing them in water, in the 
proportion of 3 to 6 lb. to the gal., or q. s. 
to give a proper flavor, or to form a good 
saccharine liquid, and adding 2H to 4 lb. 
of sugar to each gallon of strained liquor ; 

lb. of raisins may be substituted for 
each pound of sugar. 

In the above manner are made grape 
wine (from the pressed cake of grapes), 
Elnglish grape wine, rhubarb wine (from 
garden rhubarb), celery wine, etc. 

6.-— From saccharine roots and stems of 
plants. — ^Take of the brulsea, rasped or 
sliced vegetable 4 to 6 lb. ; boiling water, 
1 gal. ; infuse until cold, press out the 
liquid and to each gal. add of sugar 3 
to 4 Ib. ; cream of tartar, 1 oz. ; brandy, 2 
to 6%, For some roots and stems the 
water must not be very hot, as they are 
thus rendered troublesome to press. 

In the above manner are made beet- 
root wine, parsnip wine, turnip wine, etc. 

6.— Prom flowers, spices, aromatics, etc. 
—These are prepared by infusing a suflK 
cient quantity of the bruised ngredient 
for a few days in any simple wine (as 
that from sugar, honey, raisins, etc.), 
after the active fermentation is complete, 
or, at all events, a few^weeks before rack- 
ing them. 

• In the above manner are made clary 
wine tmuscatel) (from flowers, 1 qt to 
the i^on) ; cowslip wine (from flowers, 

• to tiMi gidlon) ; eid^ flower wiiie 
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(flowers of white-berried elder, % pt ; 
and lemon juice, 3 fl.oz. to the gallon) ; 
ginger wine oz. ginger to the gal- 

lon) ; orange wine (1 doz. sliced oranges 
per gallon) ; lemon wine (juice of 12 and 
rinds of 6 lemons to the gallon) ; spruce 
wine (1^ oz. of essence of spruce per 
gallon) ; juniper wine (berries, % pt. per 
gallon) ; peach wine (4 or 5 sliced and 
the stones broken, to the gallon) ; apricot 
wine (as peach wine, but with more 
fruit) ; quince wine (12 to the gallon) ; 
rose clove gillyflower, carnation, lavender, 
violet, primrose and other flower wines 
(distilled water from the flowers, pt., 
or flowers 1 pt. to the gallon) ; mixed 
fruit wine ; pineapple wine ; cider wine ; 
elder wine; birch wine (from the sap, at 
the end of February or beginning of 
March) ; sycamore wine (from the sap) ; 
malt wine (from strong wort) ; and the 
wines of any of the saccharine juices of 
ripe fruit. 

7. — From saccharine matter. — Take of 
sugar 3 to 4 lb. ; cream of tartar, % oz. ; 
water, 1 gal. ; honey, 1 lb. ; brandy, 2 to 
4%. A handful of grape leaves or cut- 
tings, bruised, or 1 pt. of good malt wort 
or mild ale may be substituted for the 
honey. Chiefly used as tlie basis for 
other wines, as it has little flavor of its 
own. 

in all the preceding formulae lump 
sugar is intended when the wines are re- 
quired very pale, and good Muscovado 
sugar when this is not the case. Some 
of the preceding wines are improved by 
substituting good cider, perry or pale ale 
or malt wort for a whole or a portion of 
the water dood porter may also be ad- 
vantageously used in this way for some 
of the deep-colored red wines. When ex- 
pense is no object, and very strong wines 
are wanted, the expressed Juices of the 
ripe fruits, with the addition of 3 or 4 
lb. of sugar per gal., may be substi- 
tuted for the fruit in sibstanoe and the 
Water. 

Management of Wine, 

The rema'-ks arranged under this head^ 
ing are more particularly Intended for the 
use of the maker, the dealer and the 
vate individual, as those which precede it 
are for the wine maker. 

Age. — The ig>arkling wines are in their 
prime in from 18 to 30 months after the 
vintage. Thin wines of inferior iprowths 
should be drank within 12 or 15 montlus 
and be preserved in a very oocfl oa^ar. 
Sounds well fermented, fuU«bcMlled 
wineb are improved by age> wtdi roasim^ 
able limits, provided they 
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served from the air and stored in a cool 
place having a pretty uniform tempera- 
ture. 

Acid Taste of Wines, To Remove , — 
Neutralize the excess of acid by pow- 
dered chalk. 

Ages of Different Wines When at 
Their Prime, — The age named below for 
each wine will be found to be that at 
which it possesses its fullest flavor and 
when it will be best to drink it : 
Port, 20 years ; Madeira, 10 years ; 
Sherry, 10 years ; Red Madeira, 6 years ; 
Madeira-Malmsey. 5 years ; Callavella, 

4 years ; Malaga, 3 years ; Muscatel, 
3 years ; Red Hermitage, 20 years ; 
White Hermitage, 20 years ; Rousillon, 20 
years ; Rivesaltes, 20 years ; Banyuls, 20 
years ; Collioure, 15 years ; Salces, 10 
years ; I^a Palme, 10 years ; Sigean, 8 
years ; Carcassone, 8 years ; Beziers, 8 
years ; Lunel, 8 years ; Champagne, 6 
years ; Montpellier, 5 years ; Frontlgnan, 

5 years. 

Alcoholizing. — ^Alcohol is frequently 
added to weak or vapid wines to increase 
their strength or to promote their preser- 
vation. In Portugal one-third of alcohol 
is commonly added to port before shipping 
it to England, as without this addition it 
generally passes into the acetous fermen- 
tation during the voyage. A little alcohol 
is alsa usually added to sherry before it 
leaves Spain. The addition of alcohol to 
wine injures its proper flavor, and hence 
it is chiefly made to port, sherry and other 
wines whose flavor is so strong as not to 
be easily injured. Even when alcohol is 
added to wines of the latter .description 
they require to be kept for soige time to 
recover their natural flavor. 

. .Bottling, — ^The secret of bottling wine 
with success consists in the exercise of 
care and cleanliness. The bottles should 
be sound, clean and dry, and free from the 
least mustiness or other odor. The corks 
should be of the best quality, and imme- 
diately before being placed in the bottles 
should be compressed by means of a cork 
squeezer or of one of the numerous ma- 
chines made for this purpose. For su- 
perior or very delicate wines the corks 
are sometimes prepared by placing them 
In a copper or tub, covering them with 
weights to keep them down, and then 
pouring over them boiling water, holding 
a Httle pearlash in solution, m this li- 
quid they are allowed to remain for 24 
hours, when they are well stJrrOd about in 
the; hquid, : dy and relmmai^sed for a 
aeimnd 24 in hot watm', after uddch 
ffom are well washed and soalEed in sev- 
eral suceesSiWs portions blean mid 
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warm rain water, drained, dried out of 
contact with dust, put into paper bags 
and hung up in a dry place for use. Many 
wine merchants, however, disapprove of 
this course and merely dip the corks in 
clean cold water before inserting them in 
the bottles. The wine should be clear and 
brilliant, and if it be not so, it must un- 
dergo the process of fining before being 
bottled. The bottles, corks and wine being 
ready, a fine clear day should be prefer- 
ably chosen for the bottling, and the 
utmost cleanliness and care should be ex- 
ercised during the process. Great caution 
should also be observed to avoid shaking 
the cask, so as not to disturb the bot- 
toms. The remaniing portion that cannot 
be drawn off clear should be passed 
through the wine bag, and, when bottled, 
should be set apart as inferior to the 
rest, or the less are collected in a cask 
kept for the purpose, and the clear wine 
resulting from their subsidence is used 
for filling up casks about to be fined. The 
coopers, to prevent breakage and loss, 
place each bottle, before corking it, in a 
small bucket or boot having a bottom 
made of soft cork or leather, which is 
strapped on the knee of the bottler. The 
bottlers seldom break a bottle, though they 
flog in the corks very hard. The bucket 
or boot is now very largely supplanted by 
Gervaise's corking machine, an apparatus 
which first submits the cork to great pres- 
sure and then immediately afterward 
drives it firmly into the neck of the bottle, 
in which, owing to its subsequent expan- 
sion, it fits very closely and perfectly. 
When the process of bottling Is complete 
the bottles of wine are stored in a cool 
cellar on their sides, but on no account in 
an upright position. Sometimes they are 
placed in damp straw or in sweet, dry 
sawdust or sand. 

Cellaring . — ^A wine cellar should be dry 
at bottom and either covered with good 
hard gravel or be paved with flags. Its 
gratings or windows should open toward 
the north, and it should be sunk suffi- 
ciently below the surface to insure an 
equable temperature. It should also be 
sufficiently removed £l:t)m any public thor- 
oughfare so as not to suffer vibration from 
the passing of carriages. Should it not 
be in a position to maintain a regular 
temperature, arrangements should be made 
to apply artificial heat in winter and 
proper venUlation ffi summer. The tem- 
perature should range from 55 to 65» F. 
For Burgundies the former temperature is 
the more suitable; fiir ports sherHes aiUi 
strong wiim the latter 
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not clear and bright after racking it is 
necessary to clarify it. There are many 
causes which interfere with the proper 
brightness of wine, such as changes of 
temperature, In careless racking and 
others. Some wines clear themselves, so 
that clarification need not be resorted to. 

A great many diffrent substances have 
been employed in clarification. Many of 
that so-called clarifying powders are noth- 
ing but dried blood albumin. Isinglass or 
fish glue is one of the best agents for clari- 
fication. It is dissolved in water until 
little more fluid than molasses. Gelatine 
prepared from bone is also used and may 
be obtained in sheets or in small pieces 
and sometimes in tablets. It is one of the 
best agents that can be used in clarifying 
and is especially valuable for clarifying 
wnite wine. After wine has been clarified 
with the gelatine it should be racked after 
standing a short time. Blood albumin 
affords a cheap and efficient means of 
clarifying the wine in large quantities A 
gallon of blood beaten up with a gallon of 
the same kind of wine which it is desired 
to clarify will clarify 200 gallons of wine. 
Great care should be taken to have the 
blood fresh, as otherwise it is sure to in- 
jure, if not entirely destroy, the wine. It 
is especially successful in clarifying new 
wine. In case the wine loses a portion of 
its color it can be readily restored by an 
addition of the usual coloring matters. 

Milk is used to some extent in place of 
the blood, but it is not as reliable. If the 
wine is of great value, the whites of eggs 
afford the best means of clarifying it, and 
should be used in all cases where expense 
is not an object. No pains should be 
spared to see that the eggs are entirely 
fresh, as otherwise the wines would be 
destroyed. The whites of the eggs are 
particularly efficient for white wine. The 
proper proportion is 1 egg per 10 gal. 
They should be beaten up with a small 
portion of wine with an egg-beater before 
adding to the wine. Gum arable is also 
used, but is not as good as tlie white of 
egg or blood. Salt, alcohol and tannin 
and many other substitutes have been 
used With varying success. The ones al- 
ready mentioned will give the best satis- 
factioa 

Yellow White Wlnea— The yellow color 
of white whaes fireqttently Bt^ In the 
way of their ready sale. It is removed by 
the blood albumin receipt giv^ under 
claidficmtion The receipt glvrni 

under win^ can also be 

used to bring wMte wine whl^ haO 
turiied yellow iWck to W 

WlkmB;-^Thii -'delect^''' - 
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in wines is apt to interfere seriously with 
their sale, as the taste is particularly dis- 
agreeable. It may be the i*esult of several 
causes. The vineyards may not be prop- 
erly cared for or in low, wet land The 
treatment of wines which have earthy 
flavor requires much judgment and experi- 
ence. Wines should be promptly clarified 
by the means already given and frequently 
racked. The white of egg receipt given 
under clarification is the best one to use 
for this defect. The addition of a small 
quantity of tannin dissolved in alcohol 
will also help to correct this defect. 

Greeness. — ^Thls defect gives a very 
sour, unpleasant taste to the wine, owing 
to the malic and tartaric acids, which 
are in excess. There is no ordinary defect 
of wine which is more noticeable and more 
disagreeable than greenness. As its name 
implies, it is frequently caused by the use 
of unripe grapes. The treatment of the 
wine must be varied according to the 
taste. One of the various methods is to 
add from 1 to 3 qt. of old brandy to every 
100 gal. of wine. Potassium tartrate af- 
fords a cheap and easy method of neutral- 
izing the tartaric acid, forming potassium 
bitartrate, which may be afterward re- 
moved when the wine is right. The 
amoimt of potassium tartrate which may 
be used varies with the sourness of the 
wine, but 18 oz. per 100 gal. would be 
considered an average amount. Various 
other substitutes have been tried, but 
none Is as successful as potassium tar- 
trate. 

Coloring Matters . — ^Various matters are 
largely employed to artificially heighten 
the colors of wines. The different spuri- 
ous coloring matters can be detected by 
using a solution of lead acetate, and the 
precipitants formed give a good test by 
which the various colors can be deter- 
mined. 

1. — Malva flowers or hollyhock produce, 
when steeped in spirits for 24 hours, or 
even when boiled with water, a very beau- 
tiful purple. 

2. — The pokeberry (the dark berries 
from the plant growing all over the 
United States) has a very <lark red color. 

3. -- Whortleberry, huckleberry, elder- 
berryi blackberry and mulberry. 

4. ^~Uochineal gives a fine red color by 
boiling finely ground cochineal with creBm 
of tartar. 

wood, satmdeiii wood and log 
wood. These w6^ are boiled water 
and the decoctionii yield shades # 
'^froiii'red'-to' blue.’- 

e**<-<^Chil prodUM a beautlfdl 
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7. — Red beets and carrots produce like- 
wise a good color. 

8. — Indigo solution, neutralized by pot- 
ash, ^produces a line blue. 

9. — ^Annatto and extract of safflower 
produce a beautiful yellow. 

10. — Red cabbage produces a beautiful 
bluish red. 

11. — ^Turmeric is the most common 
color for yellow, as the spirit extracts all 
color immediately, as also quercitron 
bark. 

12. — Garacine (extract of madder) pro- 
duces various shades of red. 

13. — Tincture of saffron (Spanish saf- 
fron) for yellow. 

14. — Blue vitriol, or solution of indigo, 
produces blue. 

15. — Burnt sugar produces a fine and 
permanent brown color for wines. It is 
best to boil down common sugar or loaf 
sugar nearly to dryness. It is then dis- 
solved in hot water sufficient to make the 
consistency of syrup, and for the purpose 
of neutralizing it and making it a more 
permanent color, add to each gal. of sugar 
color about 1 oz. liquid ammonia. 

16. — Green color for absinthe is pre- 
pared from a solution of extract of indigo 
and tui'meric, dissolved in spirits. 

17. — ^Violet is obtained by a solution of 
extract of logwood and alum. 

18. — Alkanet root produces a fine blue 
red by macerating in alcohol. 

19. — Barwood acquires a dark wine red 
color by digesting in alcohol. 

20. — Brazil wood, by being macerated 
in alcohol or by boiling for hour, pro- 
duces a deep red. 

Spurious Coloring Matter. — ^The follow- 
ing coloring matters give, with lead ace- 
tate, the following precipitates : Pure red 
wine gives bltilsh gray, red poppy gives 
dirty gray, elderbeny gives dirty green, 
bilberry gives grayish green, privetberry 
gives green, dwarf elderberry gives bluish 
gray to violet in the fresh berries and fine 
green in the fermented extract, mallow 
flower gives dark green, logwood gives 
feeble dark blue, Brazil wood gives Wine 
red. • 

The following colors, when present, give 
the following precipitates with alum and 
ammonium carbonate : Pure red wine 
gives dirty green, red poppy gives slate 
gray, elderberry gives bluish gray, bil- 
beiiy gives bright violet, privetberry 
gives bright green, dwarf elderberry gives 
hrlgtit vlblet» mallow dower gives bluish 
violet, logv^ood gives dark violet, Brazil 
;:ia0od gives em red 
l>eoanfing.«-in decantii^^^^^ 
must he taken not to shake or dlatuzh the 
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I crust when moving it about or drawing 
i the cork, particularly of port wine. Never 
i decant wine without a wine strainer, with 
! some clean fine cambric in it, to prevent 
i the crust and bits of cork going into the 
j decanter. In decanting port wine do not 
i drain it too close, as there are generally 
! two-thirds of a wineglassful of thick dregs 
I in each bottle which ought to be rejected, 
t In white wine there is not much deposit 
, but it should nevertheless be poured off 
; very slowly, the bottle being raised gradu- 
i ally. 

Detannation of Wines. — 1. — The Fot^ 
rnnlary recommends the following method 
for removing the tannin or astringent 
matter from sherry wine : Sherry, 7 pt. ; 
white of egg, 1 fl.oz. ; alcohol, 1 pt. Beat 
the white of egg to a froth and mix it 
: with wine ; heat to about 170® F., or until 
the albumen is coagulated. Then cool, 

: add the alcohol and after standing a few 
hours filter clear through paper. This 
: wine is a much better menstruum and 
i preservative medicine for organic siib- 
' stances than sherry Itself. 

2. — Gelatine, 1 oz. ; distilled water, 10 
. oz. ; sherry wine, 7 gal. Dissolve the gela- 
tine in the water by heating, add the so- 
lution to the wine, stir well and allow It 
; to remain 6 hours, then filter. Before 
' using the wine in wine of c:>ca, cin- 
' chona or beef, wine and iron, to bring it 
; up to the strength of stronger wne js 
, recommended in the Pharmacopeia, add 0 
; oz. alcohol to each gallon. Red or white 
i wine may be detannated after the above 
! formula. 

j Detartarization. — Rhenish wines, even 
j of the best growths, and In the finest con- 
! dition, besides their tartar, contain a cer- 
I tain quantity of free tartaric acid, on the 
j presence o' which many of theit distinc- 
j tlve properties depend The excess of tar- 
j tar is gradually deposited during the first 
I years of the vatUng, the sides of the ves- 
j sels becoming more and more encrusted 
with it, but owing to the continual addl- 
I tion of new wine and other causes the 
; liquid often gains such an excess of frse 
I tartaric acid as to acquire the faculty of 
redissolving the deposited tartar, which 
thutj dg&m disappears alter a certain 
period. The taste and fiavor of the wine 
are thuc exited, but the excess tji acid 
makes the wine less agreeatfie and prob- 
ably less ^i^olesoxtte^ 

; Under tiMpe circumstances the best cot^ 
reoeiye is pure neistral tartrate potash 
this ialt, in opnoen^tied a^ption. 
Ip added to an acid vine 
comtMneB with w be- 

rates from the tkiaid under ftawi df 
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the sparingly soluble bltartrate of potash. 
If to 100 parts of a wine which contains 
1 part of free tartaric acid we add IH 
parts of neutral tartrate of potash there 
will separate on repose at 70 to 75® F. 2 
parts of crystallized tartar, and the wine 
will then contain only % part of tartar 
dissolved, in which there is only 0.2 part 
of the original free acid, 0.8 of the origi- 
nal free acid having been withdrawn from 
the wine. This method is particularly ap- 
plicable to recent must and to wines which 
contain little, if any, free acetic acid. 
When this last is present so much acetate 
of potash is formed as occasionally to 
vitiate the taste of the liquid. 

Ferfmentation . — Chemists dividb fer- 
mentation into 5 kinds, viz. : 

1. — Saccharine fermentation, by which 
starch and gum are converted into sugar. 

2. — ^Alcoholic or vinous fermentation, by 
which sugar is converted into alcohol. 

3. — ^Viscous or mucilaginous fermenta- 
tion, which converts sugar Into slime or 
mucilage instead of alcohol. 

4. — ^Acetous fermentation, by which al- 
cohol is converted into vinegar. 

5. — Putrid fermentation, or putrefac- 
tion, which is exhibited in its most marked 
from in the putrefaction of animal sub- 
stances. 

Preventing fermentation. — 1. — Accord- 
ing to the Technologiste^ common resin 
prevents the formation of acetic acid in 
fermented liquids without having any dis- 
turbing effect on the proce.ss of alcoholic 
fermentation. The peculiar effect of the 
hop may be due, it is suggested, to its 
resinous matter rather than to its oils. 
Resin is added to sweet wines in Greece. 

2. — Silicate of soda has been discovered 
to exert a very decided chemical action in 
checking alcoholic fermentation, in this 
respect being somewhat similar to borax, 
although much more energetic. A small 
quantity of th esilicate will entirely arrest 
the fermentation of wine and also of milk. 

Second fermentation, La^ousse , — ^Inoiv 
dinate fermentation, either primary or 
secondary, in wine or any other fermented 
liquid, may be readily checked by sul- 
phuration, or by the addition of sulphur, 
mustard seed, or sulphite of lime. The 
latter must, however, be used with dls- 
cretlo. 

Stopping fermentation. — Bottle the li- 
quor and immerse a number of the bottles, 
with the mouths only projeeth&g, in a 
laige vessel of water. Ijoosen the atoppm 
and iMt the water until of a uniform 
temperature of 180® F„ then remove the 
bottles, stopper and seal them ntu) 

plaee ih an inyiarted poidtlon, 
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FUtration of Bottled Wines.— Filter 
siphon, with siphon-shaped bent glass tube 
which in the short leg, at about the height 
of the bottle, has an egg-shaped enlarge- 
ment that is filled with clean cotton wad- 
ding. According to the greater or lesser 
length of the long leg, the suction of the 
apparatus will be more or less vigorous, 
while at the same time the wadding will 
retain the particles causing turbidity. 
For repeated use the wadding is cleansed 
by boiling out in water and drying. 

Fining. — 1. — ^There are various modes 
of fining wine. Eggs, isinglass, gelatine 
and gum arabic are all used for the pur- 
pose. Whichever of these articles is used, 
the process is always the same. Suppos- 
ing eggs (the cheapest) to be used : Draw 
a gal. or so of the wine and mix 1 qt. 
of it with the whites of 4 eggs by stirring 
it with a whisk ; afterward, when thor- 
oughly mixed, pour it back into the cask 
through the bunghole and stir up the 
whole cask in a rotary direction with a 
clean split stick inserted through the 
bunghole. Having stirred it sufficiently, 
pour in the remainder of the wine drawn 
off until the cask Is full. Then stir again, 
.skimming off the bubbles that rise to the 
surface. When thoroughly mixed by stir- 
ring close the bunghole and leave it to 
stand for 3 or 4 days. This quantity of 
clarified wine will fine 13 doz. of port or 
sherry. The other clearing ingredients are 
applied in the same manner, the material 
being cut into small pieces and dissolved 
in the quart of wine and the cask stirred 
in the same manner. 

White wines are usually fined by Isin- 
glass. The quantity of isinglass varies 
with the quality and condition of the 
wine, and is regulated by the experience 
of the cellarman. Stout wines require a 
larger amount than thin ones Even with 
stout ones it ought not to exceed % oz. 
to the hogshead. The Rhenish wines do 
not require more than % oz. and the 
hocks still less. The choicest Russian 
isinglass only should be employed. It 
should be dissolved in cold water and 
thinned with wine. Red wines are gener- 
ally fined with the whites of eggs in the 
proportion of 15 to 20 to the pipe. Some- 
times, but rarely, hartshorn shavings or 
pale sweet glue Is substituted for isin- 
■ glass. , 

2 , — ^Isinglass (ordinary), 1 lb. ; stale 
beer, cider or vinegar, 3 or 4 pt Mix and 
macerate until the former becomes gelati- 
nous, then reduce it to a proper consist- 
ency with weak, mild be^, cider oC atiy 
other liquid that the flhings are Intended' 
for^ A pint or more Is the usM dQai|> 
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for a barrel of beer or porter and a quart 
for a hogshead of wine. 

3. — Red Wines. — The operation is car- 
ried on in the same manner. To lighten 
up a wine add 6 eggs and a handful of 
salt, use the whites, yolks and shells. 

4. — White Wine. — To fine 30 gal. white 
wine the whites of 3 eggs will be required 
with the addition of an egg shell re- 
duced to powder and a tablespoonful of 
salt. Beat up all together with a little 
of the wine and then pour gradually into 
the wine, stirring constantly. 

Flatness , — ^This is removed by the addi- 
tion of a little new brisk wine of the 
same kind or by rousing in 2 or 3 lb. of 
“ honey, or by adding 5 or 6 lb. of bruised 
sultana raisins and 3 or 4 qt. of good 
brandy per hogshead. By this treatment 
the wine will usually be recovered in 
about a fortnight, except in very cold 
weather. The process may be expedited 
if a tablespoonful or two of yeast be 
added and the cask removed to a warmer 
situation. 

To Lay Down Wine . — Having carefully 
counted the bottles, they are stored away 
in their respective bins, a layer of sand 
or sawdust being placed under the first 
tier and another over it; a second tier is 
laid over this, protected by a lath, the 
head of the second being laid to the bot- 
tom of the first. Over this another bed 
of sawdust is laid, not too thick, then 
a^iother lath, and so on till the bin is 
felted. Wine so laid in will be ready for 
use according to its quality and age. Port 
wine, old in the wood, will be ready to 
drink in 5 or 6 months, but if it is a 
fruity wine it will improve every year. 
Sherry, if of good quality, will be fit to 
drink as soon as the sickness (as its first 
condition after bottling is called) ceases, 
and will also improve, but the cellar must 
be kept at a perfectly steady temperature, 
neither too hot nor too cold, but about 56 
or 60«, and absolutely free from draughts 
of cold air. 

Insipidity. See Flatness. 

Maturation . — ^Ihe natural maturation, 
or ripening of wine and beer by age^ de- 
pends upon the slow conversion at the 
siigar which escaped decomposition in the 
gyie tun or fermenting vessel into alcohol. 
This conversion proceeds most perfectly 
in vessels which entirely ekclude the air, 
a$ In the me of wine in bottles, as when 
air is present and the temperature suffl- 
dentiy idgh it is accompanied by slow 
is tim cuiae vdth 

/lh''"cdflcs,:'':^^ at ■■the■■■■vvobd^■end^^ 

iig;." ^'gradual 'permedt^' ; of:' ^ ’ 

ghv^'^'Ilsnee^ iha^dipexlqrhy 
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draught wine or that which has matured 
in wood, (lood wine, or well fermented 
beer, is vastly improved by age vdien 
properly preserved, but inferior liquor or 
even superior liquor, when preserved in 
improper vessels or situations, becomes 
acidulous from the conversion of its alco- 
hol into vinegar. Tartness or acidity 
is consequently very generally, though 
wrongly, regarded by the ignorant as a 
sign of age in liquor. The peculiar change 
by which fermented liquors become ma- 
ture or ripe by age is termed the insensible 
fermentation. It is the alcoholic fennen- 
tation impeded by the presence of the al- 
ready formed spirit in the liquor and by 
the lowhess of the temperature. 

Mould or fungus is very frequently pro- 
duced by keeping the wine in too warm a 
cellar, or in a cask not filled to the bung- 
hole, or else in one from which the bung 
has been left out. As it forms mostly on 
weak wines its presence may be referred 
to a deficiency of alcohol. 

The best method for Its removal is 
either burning sulphur In a partially filled 
cask or drawing off the wine Into a fresh 
cask in which sulphur has been previously 
burnt. It Is advisable that wines ko 
treated should be drunk as soon as pos- 
sible. 

Wine sometimes has an unpleasant 
musty taste, which it has acquired from 
being put into a dirty cask or into one 
that has been unused for some time. This 
bad flavor, which is known as casklness, 
may generally be removed by vigorously 
agitating the wine for some time with a 
little sweet olive or almond oil. The 
cause of the bad taste is the presence of 
an essential oil, which the fixed oil com- 
bines with and carries to the surface, 
whence it may be skimmed off, or the wine 
lying under it may be drawn off. A little 
coarsely powdered and freshly burnt char- 
coal, or some slices of bread toasted until 
they become black, or a little bruised mus- 
tard seed sometimes effects the removal of 
the objectionable taste. 

Mellowing Wines.-— CJover the orifices of 
the vessel containing It with bladder close- 
ly fastened, instead of the usual materials, 
and an aqueous ekhalatton will pass 
through the bladd^i leaving some fine 
crystallizations on the surface of wine* 
which, when ikimm^ off leaves the wine 
in a highly state of fiavov* 

Remnants W wine covered In thle man* 
n€r> whether in bottles or lit cask^^^^ w 
not turn mouldy as wl»n stopped to 
usuid way^ but will impitoved tokto«f«l 
of - ^betog 
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or ripening: of wine various plans are 
adopted by the growers and dealers. One 
of the safest ways of hastening this, espe- 
cially for strong wines, is not to rack 
them until they have stood 15 or 18 
months upon the lees, or, whether crude 
or racked, keeping them at a temperature 
ranging between 65 and 65® F. in a cellar 
free from draughts and not too dry. Full 
or heavy sherries or ports, when bottled 
and treated in this manner, ripen very 
quickly in a temperate situation. 

Racking , — Hacking should be performed 
in cool weather and preferably earljr in 
the spring. A clean siphon, well managed, 
answers better for this purpose than a 
cock or faucet. The bottoms, or thick 
portion, may be strained through a wine 
bag and added to some other inferior 
wine. 

Ropiness^ Viscidity , — This arises from 
the wine containing too little tannin 
or astringent matter to precipitate the 
gluten, albumen or other azotized sub- 
stance, occasioning the malady. Such 
wine cannot be clarified in the ordinary 
W'ay because it is incapable of causing 
the coagulation or precipitation of the 
finings. The remedy is to svipply the prin- 
ciple in which it is deficient. M. Fran- 
cois, of Nantes, prescribes for this pur- 
pose the bruised berries of the mountain 
ash in the proportion of 1 lb. to the bar- 
rel. A little catechu, kino, or, better still, 
rhatany, or the bruised footstalks of the 
grrape, may also be conveniently and ad- 
vantageously used in the same way. For 
pale white wines, which are the ones 
chiefly attacked by the malady, nothing 
equals a little pure tannin or tannic acid 
dissolved in proof spirit. 

Sparking Creaming and Briskness . — 
These properties are conveyed to wine by 
racking it into closed vessels before the 
fermentation is complete and while there 
still remains a considerable portion of un- 
decomposed sugar. Wine which has lost 
its briskness may be restored by adding to 
each bottle a few grains of white lump 
sugar or sugar candy. The bottles are after 
ward inverted, by which means any sedi- 
ment that forms falls into the necks^ when 
the corks are partially withdrawn and the 
sediment is immediately expelled by the 
elastic force of the compressed carbonic 
adkl- If the wine remains muddy a little 
solution of sugar and finings are added 
and the bottles aim again placed in a vei> 
Ueal poidtion, and, after two or three 
montlw, the sediment is dfschiorged as 
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then add 1 lb. of mustard seed, dry 
ground, put it into a bag and sink it to 
the bottom of the cask. 

Tartaric Acid fn Wine, Detection of 
Free. — Professor Claus evaporates to a 
syrup and agitates with ether. If free 
tartaric acid is present the ether leaves 
on evaporation a crystalline deposit, 
which, if dissolved in water, gives, on the 
addition of an alcoholic solution of potas- 
sic acetate, a precipitate of tartar. The 
author proves the solubility of tartaric 
acid in ether, which is denied in most text 
books. 

Sour Wine, To Restore. — 1. — Take cal^ 
cined gypsum, in powder, 1 oz. ; cream of 
tartar, in powder, 2 oz. Mix them in a 
pint or more of brandy ; pour it into the 
cask ; put in also a few sticks of cinnamon 
and then stir the wine without disturbing 
the lees. Bung up the cask next day. 

2. — Boil 1 gal. of wine with some 
beaten oyster shells and crab's claws, 
burnt into powder, an ounce of each to 
every 10 gal. of wine ; then strain out the 
liquor through a sieve, and when cold, put 
It into wine of the same sort and it will 
give it a pleasant, lively taste. A lump of 
unslaked lime put into each cask will also 
keep the wine from turning sour. 

Sourness in Wine, to Correct a Bad 
Taste and Sourness. — ^Put in a bag the 
root of wild horseradish cut in bits. Let 
it down in the wine and leave it there 2 
days ; take this out and put in another, 
repeating the same till the wine is per- 
fectly restored. Or fill a bag with wheat ; 
it will have the same effect. 

Formulas. 

Apple Wine. — ^1. — ^Finest cider, 60 gal. ; 
brown sugar, H cwt. ; bitter almonds, M 
oz. • Mix die cider and sugar and ferment ; 
then rack the mixture and put into the 
cask the almonds, with 16 or 18 cloves 
and 3 or 4 pieces of bruised ginger. When 
fine bottle It and keep it in a cool place. 
The addition of a small piece of lump 
sugar to eadi bottle will make the cork 
fly out, as from champagne; but do not 
add this unless you have a very cold 
cellar to keep it in. 

2.-*Sugar, 40 lb. ; cider, 15 gal. The 
cider must be pure and made obly from 
really ripe, sound apples (this is impor- 
tant) If the wine is to be quite sweet, 
add another 10 lb. of sugar and put all 
into the cider, letting it stand till dis- 
solved. Put the Hqtmr into a but 
leave It unfilled to the extent ^ 2 gai 
Put the cask into a C(^ position, 
the bung out fi^ 48 hours. After 
bung it up, but let thefP be a siPpil 


fnfuiNi m handful of ttm flowers cff elarr I 
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somewhere — in the bung would do— until 
the fermentation is over. Then bung up 
securely and the wine will be ready for 
consumption in 12 months. There Is no 
racking required in the manufacture of 
this wine. To remain in the cask 12 
months. Make this in January or Febru- 
ary. 

3. — Put 5 gal. of good cider into a cask 
it will about % fill, add 10 lb. of loaf 
sugar and stir occasionally with a piece 
of wood or cane until the sugar is quite 
dissolved. At the end of 48 hours put in 
the bung and place a small vent peg near 
the top of the cask. Allow the cask to 
remain for 12 months in a cool, dry place, 
when the wine will be ready for use. 

Apricot Wine. — 1. — Ripe apricots. 12 
lb. ; loaf sugar, 6 oz. to each qt. liquor. 
Wipe the apricots, cut them in pieces and 
let them boll in 2 gal. water. After boil- 
ing let them simmer till the liquor is 
strongly impregnated with the flavor of 
the fruit. Strain through a hair sieve and 
put 6 02 . lump sugar to every quart li- 
quor. Boll again, skim very carefully and 
as soon as no more scum appears put It 
into an earthen pan. Bottle next day if 
it is quite clear and put 1 lump of sugar 
into each bottle. It should be fine wine In 
6 months. Two hours to boil. Make this 
in August or September. 

2. — Sound but not overripe apricots, 
12 lb. ; loaf sugar, 1 lb. ; white wine, 1 
pt. ; water, 3 gal. ; compressed yeast, 1 
tablespoonful, or good brewer’s yeast, 1 
tablesponful. Remove the stones of the 
fruit, take out the kernels and cut each 
apricot Into 6 or 8 pieces. Put them into 
a preserving pan with the water, sugar 
and about half the kernels and simmer 
very gently for 1 hour. Turn the whole 
into an earthenware vessel, let it remain 
undisturbed until cool, then stir in the 
yeast If compressed yeast is used it must 
previously be mixed smoothly with a little 
warm water. Cover the vessel with a 
cloth, let it remain undistturbed for 3 
days, then strain the liquid into a clean, 
dry cask, add the white wine and bung 
li^tly. At the end of 6 months draw off 
the wine into bottles, cork them closely, 
store in a cool, dry place for about 12 
months and the wine will be then ready 
lor use. 

3^^^-rFirm, ripe apricots, 12 Ih. ; loaf ; 
sugar; water, 2 gaL Pr^are the fruit 
as directed in the preceding recipe, put it 
into d preserving pan with 2 gaL of cold 
a^ier and half the kernels and boil gently 
lor abtnit 1 hour. Strain, return to the 
pan;: to ei<di duari of liquid add d ez. Pf 
loaf sugar, m the boll PM reinove 
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the scum as it rises. Let the whole sim- 
mer gently for 10 minutse, then turn into 
an earthenware vessel. Allow it to re- 
main covered until the following day, pour 
into dry bottles, to each one add a lump 
of sugar and cork closely. Store In a 
cool, dry place for about 6 months, when 
the wine should be ready for use. 

Blackberry Wine. — 1. — ^To 1 gal. of 
mashed blackberries add a quart of boil- 
ing water ; let It stand for 24 hours, or 
nearly as long, then strain through a 
coarse bag or towel, adding 3 qt. of water 
and ,2 lb. of brown sugar to each gallon of 
the 'mixture, making equal parts of water 
and juice ; mix well, then put in demi- 
johns, stone jugs or a tight, clean keg ; 
close partially and put in a cool place ; 
if in a warm place or left entirely open 
it will sour ; If stopped entirely tight it 
will burst the vessel — but cork left loosely 
in ; let it stand until fermentation ceases, 
which will be about October ; then bottle, 
and this makes excellent wine and a fine 
medicinal drink for summer affections. 

2. — The following is said to be an ex- 
cellent receipt for the manufacture of su- 
perloi* wine from blackberries : Measure 
your blackberries and bruise them ; to 
every gallon add 1 qt. of boiling water ; 
let the mixture stand 24 hours, stirring 
occasionally ; then strain off the liquor 
into a cask ; to every gallon add 2 lb. of 
.sugar ; cork tight and let stand about 1 
year, and you will have wine fit for use 
without any further straining or boiling. 
This wine is vary highly recommended for 
household use. 

Catawba Champagne. — Catawba, 20 
gal. ; cognac brandy, 1 qt. ; champagne 
•syrup, 2 gal. 

Chmapagne, Imitation. — 1. — ^Prepared 

cider, 25 gal. ; citric acid, 6 dr. ; simple 
syrup, 1 % pt. ; water, 1 H gal. ; spirits 
(10 under proof), 2% gal. ; tartaric acid, 
oz. Let this stand 12 days, then fine 
and bottle, if it is frothing and sparkling ; 
if not, add more acid and fine again. Add 
to each bottle about 2 teaspoonfuls of 
syrup, made by dissolving % lb. rock 
candy in 1 pt. white wine 

2. — Cider, pale, 1 hhd. ; spirit, 3 gat ; 
honey or sugar, 20 lb. Mix and allow to 
remain 2 weeks ; then fine with skimmed 
miUc, Ml gal. This will be very pale. 

3. -~~Cheap Champaflme.---«'Bonteaux, 10 

gaL ; Bodenheimer , or llocldieimer« 10 
gal. ; water^lO gaL ; iVenifii gaL ; 

syrup, 3 gaL Made of IS lb. sugar an4 6 
qi. water. 


4.-~>Ooosebberry.--<-l^]:nlheni together 5 
g^L white gooseben^ hulihefL with SIS 
gal' .water.:::;;4dd'^'' : 

<2my 
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honey, 1 oz. finely powdered white tartar, 

1 oz. dry orange and lemon peel and % 
gal. white brandy. This will produce 9 
gal. Before the brandy is added the mix- 
ture must be strained and put into a cask. 

5. — Liqueur. — Fine loaf sugar, 13 lb. ; 
water, 1 % gal. Boil together. While 
boiling add by degiees 3 qt. alcohol, 90%, 
Alter. Add to the following compound : 

Cherry Wine. — Take of cold water 10 
gal. ; cherries, 10 gal. ; ferment. Mix raw 
sugar, 30 lb. ; red tartar, in Ane powder, 
3 oz. ; add brandy, 2 or 3 qt. This will 
make 18 gal. Two days after the cherries 
have been in the vat we should take out 
about 3 qt. of the cherry stones, break 
them and the kernels and return them 
into the vat again. 

Cherry Wine, Black. — Small black 
cherries, 24 lb. ; sugar, 2 lb. to each gallon 
of liquor. Bruise the cherries, but leave 
the stones whole, stir well, and let the 
mixture stand 24 hours. Then strain 
through a sieve, add the sugar, mix again 
and stand another 24 hours. Pour away 
the clear liquor into a cask and when fer- 
mentation has ceased bung it closely. 
Bottle in 6 months* time. It will keep 
from 12 to 18 months. Time — To remain 
in the cask 6 months. Make this in July 
or Augrust. 

Claret. — 1. — Prepared cider, 30 gal. ; 
good port wine, 6 gal. ; water, IMs gal. ; 
tartar, 1% lb. ; syrup, 1% pt. ; citric acid, 
2 14 dr. ; raisins, 3 lb. Color if desired 
with red saunders or red beet juice. Let 
it stand 10 to 12 days, rack. 

2. — Good cider and port wine, equal 
parts. 

3. — each gallon of the last add 
cream of tarur (genuine), 3 dr., and the 
juice of 1 lemon. 

4. — ^To either of the preceding add 
French brandy, 2 oz. 

6. — Winstead of port, use red cape or 
British port 

If the arst three of the above are well 
mixed and Aned down and not bottled for 
a month or 6 weeks, they can scarcely 
be distinguished from good Bordeaux. A 
mixture of 4 parts of raisin wine with 1 
pan each of raspberry and barberry or 
damson wine also forms an excellent fac- 
tltioua claret 

6.--Flace 12 lb. of chel^ries, preferably 
small black oneg^ on a large dish and bruise 
them well with a large wooden spoon. 
Allow them to remain un^l the following 
day, men drain them u^ll on a hair sieve 
and measure the Juice into an earthen- 
ware vessel, To ^ch of Juice add 

% tb, of it 

stand f# k4 hchms and strain the Hauor 


into a clean, dry cask. Bung closely, but 
provide the upper part of the cask with a 
vent plug ; let it remain undisturbed for 
about f) months, then drain off into bot- 
tles. (]Jork closely, store in a cool, dry 
place and use as requireti. 

7. — Choose cherries as ripe as possible 
without l)eing overripe. They are mashed 
up or comminuted in some manner and 
the muss freed from pits l.s carefully 
measured. On account of a jelly-like sub- 
stance in the juice, which makes it hard 
to handle, a little water is now added to 
the crushed mass and It is set aside for 
24 hours. At the end of this time press 
off the mass, and to every quart of it add 
enough water, including that added at 
Arst, to make 2 qt. for every quart of 
cherries, Arst. however, dissolving in the 
said w'ater, by the aid of heat, 2 lb. of 
reAned i?ugar and dr. (30 gr.) of tar- 
taric acid. Put the mixture in a clean 
keg or barrel, add a little brewer’s yeast 
and let it ferment at a temperature of 70 
to 75® F. for from 4 to 6 weeks. Draw 
the wine off, at the end of fermentation, 
into a clean container and let stand for 0 
to 8 weeks (best in a temperature as near 
that at which it fermented) to ripen. It 
is now' ready for bottling off. The bottles 
should be well stoppered and kept in a 
cool cellar. — 

Coca Wine.— This is a French prepara- 
tion. Its strength is about 1 in 30 and 
the dose a wineglassful. Coca wine is, 
roughly speaking, about one-sixth of the 
strength of the official liquid extract (£?.t- 
tractum Cocae Liquidum B. P., or Extra- 
turn Erythroxyli Fluidum U. S.). To 
obtain the liquid extract, coca leaves are 
exhausted by percolation (which differs 
from either decoction or infusion) with 
proof spirit.At the termination of the 
process the strength should be -adjusted so 
that 1 oz.=l of leaves. The process of 
percolation Is as follows : The leaves are 
placed in a vessel very like an elongated 
funnel, closed at its base by a porous 
diaphragm. This funnel Ats into a re- 
ceiver, and a small tube passes up its 
outer side and enters it near the top, 
forming a means of communication be- 
tween the two. Spirit is now poured on 
the leaves and the percolator closed; As 
the percolate Alters slowly through into 
the reseiwoir the displaced air passes up 
the tube and so maintains an equilibrium 
in both vessels. The vlttue of the coca 
leaves principally in the presence of 
the alkaloid cocaine. This, in the dried 
leaves^ Is supposed to exist as im Inert 
salt, slfidiar to ihany of the 
loids In bark. 
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Cowslip Wine. — ^To every gallon of 
water allow 3 lb. of lump sugar, the rind 
of 2 lemons, the juice of 1, the rind and 
juice of 1 Seville orange, 1 gal. of cowslip 
pips. To every 4^ gal. of wine allow 1 
bottle of brandy. !^il the sugar and 
water together for % hour, carefully re- 
moving all the scum as it rises. Pour this 
boiling liquor on the orange and lemon 
rinds, and the juice, which should be 
strained ; when milk-warm add the cow- 
slip pips or flowers, picked from the stalks 
and seeds ; and to 9 gal. of wine 3 table- 
spoonfuls of good fresh brewer’s yeast. 
Let it ferment 3 or 4 days, then put all 
together in a cask with the brandy and 
let it remain for 2 months, when bottle it 
off for use. To be boiled % hour ; to fer- 
ment 3 or 4 days ; to remain in the cask 

2 months. Make this in April or May. 

Currant Wine. — Squeeze the .currants 

through a coarse bag ; have equal parts of 
water and juice or 1-3 water, as taste may 
direct, and add 3 lb. of loaf sugar to each 
gallon of the mixture ; mix well and bottle 
in stone jugs or demijohns ; treat same 
way as blackberry wine — ^partially corked 
and keep in a cool place. Some keep a 
bottle of the mixture to fill up the vessels 
as they effervesce, but it is not always 
necessary. Bottle In October, when fer- 
mentation ceases ; this makes a beautiful 
and delicious wine and improves with age. 

Red. — Ripe red currants. To each gal- 
lon of fruit allow gal, of cold water 
and 5 lb. either loaf sugar or good pre- 
serving sugar and % pt of good brandy. 
Remove the stalks from the currants, put 
them Into an earthenware bowl, bruise 
them well with a wooden spoon and drain 
off the juice. Put the juice aside, add the 
water to the berries, let it stand for 2 or 

3 hours, stirring occasionally meanwhile. 
At the end of this time strain the liquid 
from the berries into the juice, add % of 
the sugar, stir occasionally until dissolved, 
then pour the whole into a cask, Ailing it 
3 parts full. Bung closely, but place a 
vent peg near the top of the cask and let 
the cask remain for 1 month where a uni- 
form temperature of about 65 « F. can be 
maintained. Dissolve the remainder of 
the sugar in the smallest possible quantity 
of vmrm water, mix it well with the con- 
tents of the cask, replace the bung and 
allow llte cask to remain undisturbed for 
6 weeks longer. Now drain off the wine 
imo a clean, 4ry cask, add the brandy, let 
the stand for about 8 monthe In a 

pia^^^ bottle, and cork i 
tightly. Tho wine may bf at once, 
'butwM:M'^ter ''i^ kebt'|#''M-i)(^ths.at r'' 
■leaet-'" .'■■■ 
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Red Currant and Raspberry Wine. — 
Red currant juice, 5 gal. ; raspberry Juice, 
1 pt. ,* water, 10 gal. ; either loaf sugar or 
good preserving sugar, 10 lb. Extract the 
juice as directed in the two preceding 
recipes. Add to it the water and sugar, 
stir until the latter is dissolved, then turn 
the whole into a cask and bung closely, 
but provide the top of the cask with a 
vent peg. As soon as fermentation ceases 
tighten the vent peg and let the cask re- 
main undisturbed in a moderately warm 
place for 12 months. At the end of this 
time rack off into dry bottles, cork them 
closely and seal the top with melted wax. 
The wine should be ready for use in about 
3 months. 

Currie Wine. — Currie powder, 5 oz. ; 
white wine, 1 gal. Digest for 1 week and 
strain. 

Danison Wine. — 1. — Water, 12 gal. ; 
damsons (bruised), 8 gal.; raw sugar, 30 
lb. Ferment, then add red tartar (dis- 
solved), 6 oz. ; cloves (bruised), ^ oz. 
Let it stand until fine, then bottle. 

2. — Crush 20 lb. irpe damson plums : 
boil in 3 gal. water ; press out the juice ; 
add 6 lb. sugar ; put in a barrel and let it 
ferment ; then add after 2 weeks a little 
good brandy ; bottle. 

3. — One gal. of boiling water to every 8 
lb. of bruised fruit, 2% lb. of sugar to 
each gallon of juice. Well bruise the 
fruit and pour the boiling water on it ; let 
it stand for 48 hours. Then strain the 
mixture into a cask and put in the sugar. 
When fermentation ceases fill up the cask 
and bung closely. Bottle In 10 months’ 
time. It will be fit for 'use In a year, but 
improves with keeping. Time required, 
about 2 years. 

4. — To each gallon of damsons add 1 
gal. of boiling water. To each gallon of 
liquor obtained from these add 4 lb. of 
loaf sugar and pt. of French brandy. 
Remove the stalks, put the fruit Into an 
earthenware bowl, pour in the boiling 
water and cover with a cloth. Stir the 
liquid 3 or 4 times dally for 4 days, then 
add the sugar and brandy, and when the 
former is dissolved turn the whole into a 
clean dry cask. Cover the bunghole with 
a cloth, folded into several thldkiHasaeSi 
until fermentation ceases, then bung tight- 
ly and allow the cask to remahi undis- 
turbed for 12 rnonths in a moderately 
warm place. At end of this thhe it 
should be adted off into bottles. The 
wine may be used at once^ but if 
corked and stored in a 4^ plaee If 
^be.kepi;.'for ■■yeeiss,.:;': 
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obtained add : good loaf sugar, 3 lb. ; rais- 
ins, 1 lb. ; ground ginger, H oz. ; cloves, 6 ; 
brandy, V 4 pt. ; brewer's yeast, % tea- 
spoonful. Strip the berries from the 
stalks, pour the water, quite boiling, over 
them, let them stand for 24 hours, then 
bruise well and drain through a hair 
sieve or jelly bag. Measure the juice 
obtained, put it into a preserving pan 
with sugar, raisins, ginger and cloves, in 
al>ove stated proportions, boil gently for 
1 hour, and skim when necessary. Let 
the liquid stand until milk-warm. Then 
stir in the yeast, and turn. 

2. — Alcohol, 90%, 12% gal. ; water, 

12% gal. ; elderberries, juice of, 6% gal. ; 
loaf sugar, 18% lb.; port wine, 2% gal.; 
orange-dower water, % pt. Allow it to 
stand 1 week ; draw off. 

Elderberry Wine. — 1. — Gather the ber- 
ries when quite ripe, on a dry day ; pick 
them off the stems and bruise them with 
your hands. Strain the juice ; let the 
liquor rest in glazed earthenware pans 
for 12 hours to settle. Allow to every 
pint of juice 1% pt. of water, and to 
every gallon of the mixed water and juice 
3 lb. of good moist sugar. Put it over 
the fire in a large saucepan, and when 
it is ready to boil, clarify it with the 
whites of 4 eggs. Let it boil for an 
hour, and when nearly cold put In some 
yeast to work It ; pour It into the cask, 
reserving some of the liquor to fill up 
the cask with, as it sinks with working. 
If you have about 10 gal. or so, it should 
be fit to bottle off in 2 months' time after 
it has been closed down. Keep at least 
a year in bottle. 

2. — -Gather the berries when quite ripe, 
and in dry weather. Pick them clean ; 
put them into a copper with % gal. of 
water, and keep up a slow fire until the 
berries sink ; then strain the juice through 
a hair sieve, and to every gallow of it al- 
low 3 gal. of soft water, and to every 
gallon of the mixed liquor 3 lb. of good 
moist sugar. Put back into the copper 
and boil for an hour, skimming thor- 
oughly; draw off Into a tube, and when 
It is about 7p<» put a toast, spread with 
yeasts into itr and let it work for 48 
hours, or longer, if necessary ; pour it, or 
draw it off, if you have a tap In your 
tub, as should be the case, into Uie cask 
which is to hold it; and if yqu have 18 
gal. of liquor, add I os. of cloves, 2 oz. 
of allspice, 2 oz. of Jamaica ginger, and 
X oz. of sweet almonds, all bruised* Pung 
very j^ii^tly until < fermentation is quiite 
over ; then close down tightly an hi 

3. «^ld re<^i^ : Put the ripe, nicke# 
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over berries Into an earthen pot ; put this 
into a copper with sufficient water to 
come up about two-thirds of the height 
of the pot, which is about as far as the 
berries should reach inside ; be careful 
that no water touches them. Make a gen- 
tle fire, and keep the pot in the water 
till it is quite hot, then take it out. Pour 
the berries into a coarse cloth, strain 
the juice, and put it into a large sauce- 
pan ; to every quart of juice allow 1 lb. 
of good moist sugar ; let it boil, and skim 
well. It should boil until rather thick, 
then pour it into a jar. Put 60 lb. of 
raisins into a cask, and fill it up witli 
water ; let it stand for a fortnight ; stir 
It well every day ; then pour off the li- 
quor into a clean cask that just holds 
it. It should stand until it has done 
hissing ; then bung it down close, and 
stand until fine. To every gallon of this 
liquor allow % pt. of the elder syrup : 
mix well, and when it has fined down, 
rack off into another cask ; bottle off 
after 3 months. 

4. — Chop a quantity of Malaga raisins 
quite fine ; allow 1 qt. of water to every 
lb. of raisins, and put raisins and water 
into an open tub ; cover over with a 
double cloth and let it stand for 9 days, 
stirring up each day. Then draw off 
the liquor as long as it will run, and 
press the raisins to get out the remainder 
of the juice ; mix all together in a bar- 
rel To every gal. of liquor allow 1 pt. 
of the juice of elderberries, prepared 
simply by mashing the berries with the 
hands and straining off the juice. Stop 
down close, and stand for 6 weeks ; then 
draw off *the fine liquor, and to every gaL 
add % lb. of moist sugar. Stand again 
until quite fine, and then bottle off. Keep 
in a cool cellar for use. 

Elder Flower Wine is made from the 
flowers, in this manner; 1. — Gather the 
flowers on a dry day ; remove all stalks, 
and to every qt of flowers allow 1 gal. 
of water and 3 lb. of loaf sugar; boil 
the sugar and water for % hour; then 
pour it on the flowers, and let it wo^k 
for 3 days; then strain the wine ci^ 
fully thruogh a hair sieve, and put It 
into a cask. To every 6 gal. of wine add 
% oz. of isinglass, dissolved in cider, aiid 
3 eggs (whites only), beaten up; close 
up the cask, and stand six months beloi^ 
bottling off. 

2.-— Boll 18 lb. of powdered loaf sugar 
in 6 gal. of spring water; beat up the 
whites of 2 eggs, and add ; sklin yar thoa^ 
oughly, and pui In % peck of elder libw* 
ere, picked frtxni their stems; take 
the fire, and stir until cool ; then adiii 
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4 tablespoonfuls of yeast and 6 spoon- 
fuls of lemon juice, strained, and free 
from pips ; mix well with the liquor by 
stirring: twice daily for 4 days. Stone 
(1 lb. of Malaga raisins, and put them 
into a well cleaned out cask; pour the 
wine upon them. Stop up the cask close- 
ly, and keep it In a rather warm place. 
If made in July or August, bottle off In 
February or March. This wine, when 
well made, very much resembles Frontlg- 
nac. 

Fig Wine . — Figs are largely employed, 
especially in Algeria, for the production 
of Actitious wine. For this purpose, Ags 
from Asia Minor are preferred, on ac- 
count of their relative cheapness, and 
richne.ss in sugar. When the fruit is 
treated with a suitable quantity of tepid 
Water, acidiAed with tartaric acid, fer- 
mentation rapidly commences, resulting in 
the production of a vinous liquid , of 
about go alcoholic strength, and so inex- 
pensive that it deAes all competition of 
genuine grape wine, Algerian or other- 
wise. Fig wine cannot be distinguished 
either by taste or the ordinary methods 
of analysis, from genuine grape wine, es- 
pecially when it is mixed with a propor- 
tion of the latter. The detection of Ag 
wine, however, is rendered comparatively 
easy by the fact that it contains man- 
nitol. In order to separate the mannitol, 
100 c. c. of Ag wine are evaporated to 
a syrup, which is allowed to stand in a 
cool place for 24 hours. At the end of 
this time the residue will have solidiAed, 
well deAned groups of crystals being 
formed. The crystals are washed with 
cold alcohol of 85% strength, in order 
to remove impurities. The residue is 
mixed with animal charcoal, and extract- 
ed with boiling 85% alcohol, and Altered. 
The alcoholic solution yields on evapora- 
tion a crystalline mass of mannitol, which 
may be recognized by its physical and 
chemical properties. Certain white wines 
from the Gironde district, as well as 
raisin and some other wines, contain 
mannitol, but only to the extent of a few 
decigrams per liter; while Ag wine con- 
tains from 6 to 8 grams per liter. By 
a determination of the mannitol it is 
possible to detect an adulteration of nor- 
liial Algerian wine with H or even % 
of ^ lyine. 

mnger Wne.— l.-^old water, 3 gal. ; 
loaf sugar, 9 lb. ; whole ginger, bruised, 
lb. ; raisins, % lb. ; lemons, strained 
i^ce and Anely prepared rinds of 4; 
brewer*s yeast. i good tablespocmfui. 
Stone add halve the raisins, put them 
iltto a pan. or perfectly 

( 1 
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clean copper, with the water, sugar and 
ginger, bruised; boll for 1 hour, skim- 
ming frequently. Turn the whole into a 
large earthenware bowl or wooden tub, 
allow the liquid to stand until milk-warm, 
then stir in the yeast. On the following 
day put the preparation into a clean, dry 
cask, add the lemon Juice, and bung 
lightly. Stir the wine every day for a 
fortnight, then tighten the bung. Let 
the wine remain undisturbed for 3 or 4 
months, when it may be bottled for use. 

2. — Water, 6 gal. ; loaf sugar, 14 lb. ; 
whole ginger, bruised, 6 oz. ; Muscatel 
raisins, 2 lb. ; Valencia raisins, 4 lb. ; 
isinglass, % oz. ; lemons, 6 ; brandy, 1 pt. 
Remove the peel of the lemons as thinly 
as possible, and boil it with the water, 
sugar and ginger for half an hour. Mean- 
while, stone and halve the raisins, put 
them into an earthenware bowl, pour the 
liquid over them when nearly cold, add 
the lemon Juice and yeast. Stir it every 
day for a fortnight, then add the isin- 
glass, peviously dissolved In a little warm 
water, and drain into a clean, dry cask. 
Let the wine remain closely bunged for 
about 3 months, then bottle for use. 

3. — This is an excellent stomachic, and 
is very popular* in England as a cheap 
substitute for a grape wine : Sugar, 12 
lb. ; water, gal. ; ginger, 4 oz. Boil 
them together for half an hour; when 
cooled to 75® add the rinds of 6 lemons 
and some good yeast ; let it ferment for 
10 or 14 days, then add 1 pt. of brandy 
and bottle it for use. 

4. — To 9 gal. of water allow 27 lb. of 
loaf sugar, 9 lemons, 12 oz. of bruised 
ginger, 3 tablespoonfuls of yeast, 2 lb. 
of raisins, stoned and chopped, and 1 pt. 
of brandy. Boll together for 1 hour In 
a copper (let it previously be well scotu^ed 
and beautifully clean) Uie water, sugar, 
lemon rinds and bruii^ ginger. Remove 
every particle of scum as it rises, and 
when the liquor is suiAciently boiled put 
it into a large tub or pan, as It must not 
remain in the copper. When nearly cold* 
add the yeast, which must be thick and 
very fresh, and the next day put all in 
a dry cask with the strained lemon juice 
and chopi>ed raisins. Stir the wine every 
day for a fortnight ; hen add the brandy* 
stop the cask down by degrees, and in 
a few weeks it will be At to 1x>ttle. Stt0- 
cient to make 9 of wine. The best 
time for making this wine Is either In 
March or September, 

Oooselfetf ^, — green gooseb^ 
ries, 20 lbs. ; hot ivater# 3 gal. ; loaf su|^r* 
15 lb. ; ereetii of lit on. tbp 

and tail . gcoeea^i^^ v 
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an earthenware bowl or wooden tub, and 
pour over them the hot water. Let them 
soak for 24 hours, then bruise them well 
with a heavy wooden mallet or potato 
masher, and drain the juloe through a fine 
hair sieve or Jelly bag. Replace the skins 
in the vessel in which they were soaked, 
cover them with boiling water, stir and 
bruise well, so as to completely extract 
the Juice, then strain through the sieve 
or bag. Mix this preparation with the 
Juice, add the sugar, and boiling water 
to increase the liquid to 5 gal. Replace 
in the bowl or tub, stir in the cream of 
tartar, cover with a heavy woolen cloth, 
and allow the vessel to stand in a mod- 
erately warm place for 2 days. Now 
strain the liquid into a small cask, cover 
the bunghole with a folded cloth until fer- 
mentation ceases — which may be known 
by the cessation of the hissing noise — 
then bung closely, but provide the top 
of the cask with a vent peg. Make this 
wine in the beginning of June, before the 
berries ripen ; let it remain undisturbed 
until December, then drain it off care- 
fully into a clean cask. In March or 
April, or when the goosebery bushes be- 
gin to blossom, the win emust be bottled, 
and tightly corked. To insure its being 
clear and effervescing, the wine must be 
bottled at the right time, and on a clear 
day. 

Grape Wine. — 1. — Ripe Grapes. — Mash 
sound, ripe grapes well with your hands, 
in an earthen pan, or if not with your 
hands, with a perfectly tasteless stick 
of wood. Do not crush the seeds ; strain 
the liquor into a cask, gently squeeze the 
pulp, pouring the remainder of the Juice 
into the cask (strained). Let it stand 
aside for a fortnight, then draw it off 
into another cask, covering up the bung- 
hole with a piece of slate till all fer- 
mentation has ceased. Bottle in 6 months, 
cork, and seal, and it will be drinkable in 
12 months’ time. 

2.>--Grape Wine. — Ten lb. fresh grapes 
are put into a large Jar or crock, 3 qt. 
boiling water poured over them, and when 
the water is cool enough to permit of It, 
squeeze the grapes well with the hand. 
After allowing the Jar to remain 3 or 4 
days covered with a cloth, press out the 
grapes* tftien add 5 lb. of sugar. Allow 
It to remain for 1 week, skim and strain 
carefully, t|ien bottle, corking loosely. 
After the feNsientation is completed strain 
and seal tightly. 

20 lb. of ripe grapes into a 
stone jar, and |>bur on 6 qt. of boiling 
water; when cobled sufOcientiy squeeze 
by hand, cover jar with cloth, let stand 
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for 3 days, then press out the Juice ; add 
10 lb. crushed sugar. After standing a 
week, scum, strain and bottle, corking 
loosely. When fermentation is complete 
strain again and bottle, corking tightly. 
Lay n side in cool place. 

4. - — Sound, not overripe grapes ; to each 
lb. allow 1 qt. of cold water ; add to each 
gal. of liquid obtained from the grapes 
3 lb. of loaf sugar, ^4 pt. of French 
brandy, and M oz. of isinglass. Strip 
the grapes from the stalks, put them into 
a wooden tub or earthenware bowl, and 
bruise them well. Pour over them the 
water, let them stand for 3 days, stirring 
frequently, then strain through a Jelly 
bag or fine hair sieve. Dissolve the sugar 
in the liquid, then pour the whole into 
a cask. Bung lightly for a few days un- 
til fermentation subsides, then add the 
isinglass, dissolved in a little warm water, 
and the brandy, and tighten the bung. 
Let the cask remain undisturbed for 6 
months, then rack the wine off Into bot- 
tles, cork and seal them securely, and keep 
for at least a year before using. 

5. — Hock, British Red. — From cream of 
tartar, 1 '4 oz. ; tartaric acid, % oz. (both 
in very fine powder) ; Juices of the pur- 
ple plum, ripe apples, and red beet, of 
each (warmed), 5 pt. ; lemon Juice, 1 pt. ; 
with white sugar, 2% lb. per gal. 

Honey Wine. — 1. — Honey, 20 lb. ; cider, 
12 gal. ; ferment, then add : Rum, 
gal. ; brandy, % gal, ; red or white tar- 
tar, dissolved, 6 oz. ; bitter almonds, ^4 
oz. ; cloves, ^4 oz. This is also called 
mead wine. 

2. — According to Dzierzon. — In a pol- 
ished copper kettle mix 12% parts of 
honey with 55 parts of water, allow it 
to boll gently, and skim off the scum. 
After half an horn* introduce gradually 
1% parts of finely crushed chalk, con- 
stantly stirring. The tough substance this 
froms on the surface is skimmed off, and 
when no more appears pour the fluid into 
a wooden vessel, so that as It rests and 
cools the chalk will settle. The fluid is 
then carefully poured off, so that all the 
chalk is left behind, returned to the ket- 
tle, which has again been cleaned, where 
it receives an admixture of 3 parts of 
pulverized charcoal, well purified by heat- 
ing to redness. It is then poured for the 
second time into the deansed wooden ves- 
sel, cooled, then filtered through a 
bag of felt or flannel. It is then returned 
to the kettle and heat^ tb In 

the meantime the whiteO 25 ' e|^s are 
beaten, with watejp, to a and gradu- 

ally added to the huid^ ' this; iheana 
it is completely fliied« the* egg-vdiitd tak^ 
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ing up any particles of charcoal or other 
impurities, to be removed as scum. The 
chalk takes away the acid, the charcoal 
the waxy flavor. The fluid having boiled 
for an hour after the addition of the egg- 
white, it is cooled, racked into a cask, 
which should not be quite full, a small 
space being left at the bunghole, which 
is covered with a piece of clean linen, 
and the fluid left to spontaneous fermen- 
tation. In other respects the process is 
the same as in making mead. Cleared 
in the cask, and racked into bottles, the 
wine will keep for more than 60 years. 
A cool cellar, at a temperature of 38 to 
40® F., is an important factor. The bot- 
tles are placed in damp sand, which Is 
moistened from time to time with salt 
water. 

Kola, — Kola nuts, in coarse powder, 1 
02 . ; sherry wine, 30 oz. Macerate for 8 
days, and filter. This wine may also be 
made with roasted kola nuts, which give 
a better tasting preparation, and it is 
none the worse for the addition of a lit- 
tle sugar. 

Lemon Wine. — The fine-cut peel of 4 
to 5 lemons is treated with sherry, 1,000 
grams ; cognac, 300 grams ; and filtered 
after 24 hours. To the filterate add or- 
ange-flower water, 50 grams. 

Madeira Wine.— 1.— To 10 gal. pre- 
pared cider add 1 gal. Madeira wine ; pure 
proof spirits, 3 qt ; brandy, 1 qt. ; tar- 
taric acid, % to 1 02 . ; oi Ibitter almonds, 
*4 dr., cut in % pt. alcohol ; loaf sugar, 
1% lb. Allow it to stand for 2 weeks ; 
rack, fine, and repeat if necessary. 

2. — Pale malt, ground, 4 bu.; boiling 
water, 44 gal. ; infuse, strain off this while 
warm ; take 24 gal. and add : sugar candy, 
14 lb. ; cream of tartar, 3 oz. ; when dis- 
solved, add yeast, 2 lb. ; ferment, keep 
skimming off the yeast, and when the fer- 
mentation is nearly finished add raisin 
wine, 2% gal. ; brandy and sherry wine, 
of each 2 gal. ; rum, 1 qt. ; bung it down 
for 6 or 9 months. A second infusion of 
the malt may be made for beer. 

3. — ^purified honey, 15 oz. ; hop tops, 
% oz. ; alcohol, 90%, 19% oz. ; French 
wine, 4% qt. ; add % oz. tincture burned 
sugar; filter. 

Malmsey t British . — ^From sliced or 
g^ted parsnips, 4 lb.; boiling water, 1 
ggl ; when cold presZ out the liquid, and 
ib each gal. add of cream of tartar, % 
oz., and good Iguscovado suga^, 3 lb. ; 

raids, and add of brandy 8 to 
MhUiga ral^iie may be sub- i 
sugar. 

M gaL of gtrbhiid 
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2 or 3 oz. of white Jamaica ginger root, 
bruised, and 2 lemons cut in sliced. Mix 
all together, and boil for half an hour, 
carefully skimming all the time. Five 
minutes after the boiling commences add 

2 oz. of hops. When partially cold put 
it into a cask to work off. In about 

3 weeks after working it will be fit to 
bottle. This is a wholesome and pleas- 
ant beverage, particularly grateful in 
summer, when drunk mixed with water. 

Medicated Wines. — Dieterich, in a late 
issue of his Pharmaceutische Manual^ 
gives a number of formulae for the prepa- 
ration of medicated wines. Few, if any, 
of these can be regarded as tipples, but 
all are peculiar for the fact that the 
wine from which they are made is detan- 
nated. We give a selection of the more 
important formulae for articles which 
should be salable if put up in attractive 
form and brought before customers in a 
nice way. 

1. — Cascara Sagrada Wine. — ^White gel- 
atine, in strips, 15 gr. ; distilled water, 2% 
dr. ; dissolve by the aid of heat, and add 
to sherry wine, 28 oz. Shake well, set 
aside for some time, then add : Tasteless 
fluid extract of cascara sagrada, 1 % oz. ; 
sugar, 1% 02 . Set aside in a cool place 
for 8 days, and filter. A similar wine, 
not free from the bitter principle of the 
bark, may be made by macerating 1% 
oz. of cascara sagrada and 1% oz. of 
sugar in 30 oz. of sherry for 8 days, and 
filtering. A Rhamnns jrangvla wine can 
be made in the same way. 

2. — Cinchona Wine. — a. — White gela- 
tine, 15 gr. ; distilled water, 2% dr. ; 
sherry wine, 18 oz. Detannate in the 
manner directed above, and then add ; 
Simple syrup, 6 oz. ; tincture of cinchona, 
6 oz. After 8 days, filter. 

b. — May also be made with red wine, 
or direct from the bark, the quantities 
being: Gelatine, 16 gr. ; distilled water, 
2% dr. ; sherry wine, 30 oz. ; cinchona 
bark, in coarse powder, 10 dr. ; sugar, 
1% oz. Macerate for 8 days, and filter. 
In this case care must be taken to have 
the gelatine and wine reaction complete 
before adding the cinchona ; otherwise the 
alkaloid may be thrown out by the tannin 
of the wine. 

3. — Improved Quinine Wine.— Gelatine, 
15 gr. ; distilled water, 2% dr. ; dis- 
solve, and add to sherry wine, 29% oz. 
Shake, and aet aside to ^eir ; the hadd 
the following solution : Hydiidhimte of 
4;iuinine, 30 gr.; dilute 

a® ;drt^ ; ■ watei%' - % ' ■ ' ■ 

■filter, 14^. la 
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Moselle. — 1. — British Red Moselle. — 
Malmsey, colored with clarified elderberry 
juice. 

2. — British Sparkling Moselle. — From 
rich cider apples (carefully peeled and 
garbled), pressed with Vi of their weight 
of white magnum bonum plums (previ- 
ously stoned), and the Juice fermented 
with 2% lb. double refined sugar per gal., 
as champagne. 

Mvlbherry. — 1. — Juice of the fruit, 10 
gal. ; or of mulberries, bruised, 15 gal. : 
water, 15 gal. ; sugar, 35 gal. ; boil and 
ferment, then add spirit, 2 or 3 gal. ; red 
tartar, 7 oz. ; cassia, oz. ; bitter al- 
monds, % oz. 

2. — Ripe mulberries, ripe apples, equal 
quantities ; sugkr or honey. 1 lb. to the 
gal. Express the Juice, put it into a cask, 
and add the sugar ; ferment with yeast, 
1 qt. to every hhd. ; catechu, Vt lb.; red 
argol, % lb. 

Mvlled Wine. — Take Vi, oz. bruised cin- 
namon, % nutmeg, grated, and 10 bruised 
cloves. Infuse them in % pt. boiling 
water for an hour, strain, and add % oz. 
white sugar. Pour the whole into 1 pt 
hot port or sherry wine. This is a good 
cordial and restorative in low stages of 
A ever, or In the debility of convalescence 
from fevers. 

Muscatel, British. — As British spark- 
ling Moselle, with some infusion of clary, 
or of the musk plant, to flavor It. 

Orange. — 1. — Two blood oranges are 
stuck with cloves, and the whole fruit is 
then covered with burgundy, 1,000 grams ; 
cognac, 300 grams ; 90% alcohol, 200 

grams ; filtered after standing for 4 days, 

2. — ^The oranges must be perfectly ripe. 
Peel them and cut them into halves.cross- 
wlse of the cells ; squeeze into a tub. The 
press used must be so close that the seeds 
cannot pass Into the must. Add 2 lb. 
white sugar to each gal. sour orange 

Juice, or 1 lb. to each gal. sweet orange 

Juice, and 1 qt. water to each gal. of 

the mixed sugar and Juice. Close fer- 
mentation is necessary. The resultont 
wine is amber-colored, and tastes like 
dry hock, with the orange aroma. Vine- 
gar can be made from the refuse, and ex- 
tract from the peels. 

PCOch. — ^Take of cold soft water, 18 
gal. 1 refined sugar 25 lb. ; honey, 6 lb.; 
white tartar/ in fine powder, 2 oz. ; 
loaches, fid or 80 in number. Ferment, 
then add 2 ' gat brandy- This will mal^ 
18 gkl. The first division is to be put 
into the thO day after, befow 

the put^ in/ ' 't^- ' 'the- stoii^ 

theih, brisk them and the kern^ 
then Fbt ^ the pmp into the^ 


Pepsin Wine . — White gelatine. In strips, 
15 gr. : distilled water, 2^ dr. ; white 
wine. 25 oz. Detannate as described. At 
the same time mix together : Pepsin. 7 
dr. ; glycerine. 6 dr. ; distilled water, 6 
dr. Add to the wine, along with 40 
minims of hydrochloric acid : macerate 
for 8 days, shaking occasionally ; then 
filter. 

Pineapple Wine. — A pineapple of about 
500 grams and *4 of a vanilla pod are 
cut up, and macerated with port wine, 
1 ..300 grams ; cognac. 200 grams ; allowed 
to stand 2 days ; filtered without strong 
press\ire. 

Port. — 1. — Ripe fruit, 4 lb. ; clear soft 
water, 1 gal. ; sugar, 3 lb. ; cream of tar- 
tar. dissolved in boiling water, oz. ; 
brandy, 2 to 3% ; flavoring as required. 
The addition of an equal quantity of 
fruit and sugar increases the strength. 

2. — Add to 10 gal. prepared cider, 2 
gal. genuine port wine, 2 qt. best cognac 
brandy, 1 pt. simple syrup, 1 lb. bruised 
raisins, 1 oz. tincture kino, % oz. extract 
rhatany, 3 qt. proof spirits. Allow it 
to stand for 2 weeks, rack, fine, and re- 
peat, if necessary. Keep the wine cool. 

3. — British Port, London Port, South 
ampton Port. — Red cape, 2 gal. ; damson 
or elder wine. 1 gal. ; brandy, pt. ; pow- 
dered kino, oz. 

4. — Strong old cider, 0 gal. ; elderberry 
juice, 4 gal. ; sloe juice, 3 gal. ; sugar, 
28 lb. ; powdered exract of rhatany, 1 
lb. ; at time of racking add brandy, % 
gal. ; good port wine, 2 gal. 

5. — Good port, 12 gal. ; rectified alco- 
hol, 6 gal. ; French brandy, 3 gal. ; strong 
rough cider, 42 gal. ; mix In a well sul- 
phured cask. 

6. — Port wine, 8 gal. ; brandy, 6 gal. ; 
sloe Juice, 4 gal. ; strong rough cider, 45 
gal. ; as the last. 

7. — Cider, 24 gal. ; juice of elderberries, 
6 gal. ; sloe Juice, 4 gal. ; rectified alcohol, 
3 gal. ; brandy, 1 gal. ; powdtred rhat- 
any, 7 lb. ; isinglass, 4 oz., dissolved In 
1 gal. cider; bung it down; in 3 months 
It will be fit to bottle, but should not be 
drunk until the next year ; if a rougher 
quality is required the quantity of rhatahy 
may be increased, or 6 or 6 oz. of alumv 
dissolved in water, may be added. 

Quinine Wine. — Break into small pieces 
1 oz. of sulphate of quinine and put It 
into a glass Jar with 2 oz. of 90% alco- 
hol ; let the quinine infuse for 24 h6vak; 
add 1 qt of claret, and let It rehEiain thm 
for 12 days ; then filter the wine 
a felt bag, and bottle use. The 
Quantity of quinine may be^^ 
udthout the addition 4 ;^ 
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the following Avines : Madeira, Marsala, 
Malaga, Lunel, or Alicant. 

Raisin Wine, — 1. — To each Ita. of raisins 
allow 1 gal. of cold water, 2 lb. of good 
preserving sugar, 1 tablespoonful of yeast. 
Strip the raisins from the stalk, put them 
into a large boiler or clean copper, with 
the water, simmer gently for about 1 
hour, then rub them through a sieve. Dis- 
solve the sugar in the. liquid, and add 
the raisin pulp and the yeast, let the ves- 
sel stand covered for 3 days, then strain 
the liquid into a cask. Bung loosely un- 
til fermentation ceases, then tighten the 
bung, and allow the cask to stand for 
at least 12 months before racking the 
wine oif Into bottles. 

2. — With Cider.— Good cider. 8 gal.; 
Malaga raisins, 15 lb. ; French brandy, 1 
bottle ; sugar candy, 3 oz. ; the rind of 
3 lemons. Strip the I’alsins from tlie 
stalks, halve them, put them into a 9-gal. 
cask, and pour over them the cider. Bung 
lightly for 5 or 6 days, then tighten the 
bung and let the cask stand for 6 months. 

3. — Raspberries, 6 qt. ; red currants, 4 
qt, ; water, 10 qt ; good preserving sugar, 

10 lb. ; French brandy, 1 pt. Strip the 
red currants from the stalks, put them 
into a large earthenware or wooden ves- 
sel, and pour over them the water (which 
must have been previously boiled, and al- 
lowed to become quite cold). On the fol- 
lowing day crush the red currants with 
a wooden mallet or potato masher, add 
the raspberries, and allow the whole to 
stand until the following day. Strain 
the liquid through a jelly bag or fine hair 
sieve, and drain the fruit thoroughly, but 
do not squeeze it. Stir in the sugar, 
and when quite dissolved turn the wine 
into a clean, dry cask. Bung loosely un- 
til fermentation has entirely subsided, 
then tighten the bung, and allow the cask 
to remain undisturbed for 3 months. At 
the end of this time rack the wine off 
carefully, straining that near the bottom 
of the cask repeatedly until quite clear. 
Scald and drain the cask, replace the 
wine, add the brandy, bung lightly, let 
it remain 2 months longer in the cask, 
and then bottle. 

Raspberry Wine. — 1. — Ripe raspber- 

ries, 10 qt. ; boiling water, 10 qt. ; good 
preserving sugar, 6 lb, ; brevier’s yeast, 2 
tabiespoonfuls ; French brandy, 1 pt. ; isin- 
glass, % 02 . Prepare the fruit in the 
uMial way, put it into an earthenware 
nr wooden vessel, pour over it the balling 
water, and let It reinaln covert until 
tiie follda^ing day^ ^ss both iquld and 
hair flever M it 
for ■ |>4.' .hou% t^en ; 
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fully, without disturbing the sediment, 
into another vessel. Add the sugar, stir 
In the yeast, and as soon as the sugar 
is dissolved turn the whole into a clean, 
dry cask. Cover the bunghole with a 
folded cloth until fermentation subsides, 
then bung it closely. Let It stand for 
1 month, rack it off into a clean cask, 
add the brandy, and isinglass dissolved In 
a little warm water, bung tightly, and 
allow it to remain undisturbed for 12 
months. At the end of this time rack It 
off into bottles, cork them securely, store 
for 12 months longer, and the wine will 
be ready for use. 

2. — Put 6 qt. of ripe raspberries into 
an earthenware or wooden vessel, bruise 
them well with a heavy wooden spoon, 
and pour over them G qt. of cold water. 
Let them stand until the following day, 
stirring them fiequently, then strain tlie 
liquid through a jelly bag or fine hair 
sieve, and drain the fruit thoroughly, but 
avoid squeezing it. Measure the liquid ; 
to each qt. add 1 lb. loaf sugar; stir oc- 
casionally until dissolved, then turn the 
whole 'into a cask. Bung loosely for sev- 
eral days, until fermentation ceases, then 
tighten the bung ; let it remain thus for 
3 months, and bottle for use. 

Red Wine. — ^Cider, 16 gal. ; honey, 27 
lb. ; tartar, red, 8 oz. ; raw sugar, 3 lb. ; 
sliced red beet, 6 lb. ; boil, ferment, and 
add: Cassia, % oz. ; ginger, % oz. ; 
spirit. 5 qt. 

Rhubarb Wine. — 1. — Rhubarb, 25 Ib. ; 
cold water, 5 gal.; to each gal. of liquid, 
thus obtained add 3 ib. of either loaf or 
good preserving sugar and the juice and 
very thinly pared rind of 1 lemon ; to the 
whole add loz. of isinglass. Wipe the rhu- 
barb with a damp cloth and cut it into 
short lengths, leaving on the peel. Put it 
into an earthenware or wooden vessel, 
crush It thoroughly with a wooden mallet 
or heavy potato masher, and pour over It 
the water. Let it remain covered for 
10 days, stirring it dally ; then strain the 
liquor into another vessel, add the sugar, 
lemon juice and rind, and stir occasion* 
ally until the sugar is dissolved. Now 
put it into a cask, and add the isinglass, 
previously dissolved in a little warm 
water ; cover the bunghole with a fol^d 
cloth for 10 days, then bung securely, 
and allow it to remain undisturbed fqr 
12 months. At the end of this time nach 
off into bottles, and use. 

2.— Rhubarb, 20 Ibv ; cold water, d gaL ; 
loaf or good la'eserving spgar, ,12 Ik* ; 
Ft*ench brandy, 1 ; bpriey , siMSar* « 

lb.,; islngiasi^. 

anges V > 



Beverages — Alcoholic 


(Wine) 


rhubarb wlUi a damp cloth, slice it thinly, 
put it into a large earthenware or wooden 
vessel, pour over it the water, and let It 
stand, closely covered, for 4 days. Strain 
the liquid through a jelly bag or fine 
sieve, pressing the pulp as dry as possi- 
ble without allowing any of it to pass 
through the sieve. Add the sugar, stir 
occasionally until dissolved, then turn the 
preparation into a cask and cover the 
bunghole with a folded cloth. As soon 
as fermentation subsides add the brandy. 
Bung the cask securely, and allow it to 
remain undisturbed for 3 months. Rack 
the wine into a clean, dry cask, add the 
very finely pared rind of the oranges and 
lemons, the barley sugar, finely powdered, 
and the isinglass dissolved in a little 
warm water Bung the cask securely, 
store in a cool, dry place for at least 
12 months, then bottle, cork securely, 
store for 6 months longer, when the wine 
will be rea^y for use. 

Senna Wine . — Leaves of Alexandrian 
senna, 1 % oz. ; sherry wine, 27 oz. Mac- 
erate for 8 days, press and strain ; then 
add 5 gr* of gelatine, dissolved in 2% 
dr. of distilled water, and then the 
following : Tincture of orange peel, 1 
oz. ; tincture of ginger, oz. ; aromatic 
tincture, 80 minims ; honey, 2 oz. Again 
allow to stand for 10 days, and filter. 
This wine is an excellent aperient for per- 
sons suffering from hemorrhoids. 

Sherry Wine.— 1.— To 8 gal. prepared 
cider add : Best sherry wine. 6 qt. ; na- 
tive wine, 1 gal. ; oil of bitter almonds. 

dr., cut In H pt. of alcohol ; proof 
spirits, 3 gal. ; sugar, 1 lb. ; saffron to 
color. L«t the wine stand for 10 days; 
rack, and fine. 

2. — Cape or raisin wine, slightly fla- 
vored with a very little bitter-almond 
cake, or, what is more convenient, a lit- 
tle of the essential oil, dissolved in alco- 
hol (essence of bitter almonds). 

3. — To the last add a minute quantity 
of sweet brier, eau de fieurs d’oranges, or 
orris, to give it a very slight bouquet. 

4. — To each gal. of strong raisin must 
add, when racking, 1 Seville orange and 
2 bitter almonds, both sliced. By omltr 
ting the almonds and adding 2 or 3 green 
citrons to each 10 gal. this forms British 
Madeira: 

5. — Loaf sugar, 32 lb. ; sugar candy, 10 
lb.; water, 16 gal. Boil; add pale ale 
wort (as for Madeira). 6 gal.; yeast, 1 
lb, ; on the third day add raiaitts, stoned* 
Id lb. ; and iti another 2 or 3 days bran- 
dy, 1 gal.; bitter almonds, grated, 1 dr.; 
bang it down lor 4 months, draw it off 
Inid another cask, add brindy, 1 gal, and 
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in 3 months bottle it. Teneriffe, slightly 
flavored with cherry laurel, or almonds, 
forms a most excellent British sherry, 
either alone, or diluted with an equal 
quantity of cape or raisin wine. 

6.— From Sour Grapes. — The way an 
imitation sherry is made in England is 
to mix equal quantities of new cider and 
honey, and evaporate to a density so that 
a fresh egg will float so as to be half 
immersed. The liquid is then cooled and 
kept In a stone vessel at a temperature 
of from 60 to 67“ F., until In about 12 
or 14 days the peculiar smell of the fer- 
mentation is strongly established ; then 
the liquid is put into a barrel, closed up, 
and placed in a cool cellar o settle ; after 
3 or 4 days it will be cleared ; it is then 
bottled, and six weeks later is fit for 
drinking. We believe that grape juice 
may be used in place of cider, but If too 
acid, sugar and water would only make 
a kind of lemonade, and spoil the sherry 
taste, which is not acid. Sugar does not 
destroy this, but sulphite of lime is the 
proper material (not sulphate). 

Strawberry Wine, — 1.— Take of cold, 
soft water, 7 gal. ; cider, 6 gal. ; straw- 
berries, 6 gal. Ferment. Mix raw sugar, 
16 lb. ; red tartar, in fine powder, 3 oz. ; 
the peel and juice of 2 lemons ; then add 

2 or 3 qt. of brandy. This will make 18 
gal. 

2. — Take of cold, soft water, 10 gal. ; 
strawberries, 9 gal. Ferment. Mix raw 
sugar, 25 lb. ; red tartar, in fine powder, 

3 oz. ; 2 lemons and 2 oranges, peel and 
juice ; then add 1 gal. of brandy. This 
will make 18 gal. 

Tokay, British. good cider, 18 gal., 
add of elderberry juice, 1/^ gal. ; honey, 
28 lb. ; sugar, 14 lb. ; red argol, in pow- 
der, % lb. ; crystallized tartaric acid, 3 
oz. ; mix. boU, ferment; and when the 
active fermentation is complete add of 
brandy, 1 gal., and suspend In the liquid 
from the bunghole a mixtui'e of cas^a 
and ginger, of each H oz. ; cloves and 
capsicum, of each oz. ; the whole 
bruised, and loosely enclosed in a coarse 
muslin bag. It will be ripe In 12 months. 

White Wine.— Cider, 100 gal. ; honojf, 
80 lb. ; sugar, 20 lb. ; mix, and ferment ; 
add spirit, 6 gal. ; white tartar, IH lb. ; 
Wtter almonds, bruised, 1 oz. 

Yeast Wine.— Pour 100 parts of waiter 
in which 12 to 14 parts of white loaf 
sugar have been dissolved on to 40 parts 
of fresh wine yeast, and allow the who^ 
to ferment at 41® F. the fermmited wii» 
is drawn off from the yeast, and # 
further fortified by the additioh of spirits* 




CHAPTER VI 


CEMENTS, GLUES, PASTES, MUCILAGES AND 
ALL ADHESIVES 

GENERAL SCHEME OF CLASSIFICATION 


COMMENTS PROPER 

ACID-PROOF 

AQUARIUM 

BARRELS AND CASKS 

BUILDING 

CASEIN 

CELLULOID 

DENTAL 

GLASS, ETC. 

JEWELERS* 

LEATHER 

MECHANICS* 

METALS 

METALS TO GLASS, ETC. 
METALS TO LEATHER, ETC. 


The importance of cements, both In the 
workshop and In the household, is uni- 
versally acknowledged, but the frequency 
of failures in the use of them shows that 
no matter how good the receipt, or how 
carefully compounded, if the cement is 
carelessly applied or allowed an insuffi- 
cient time for setting, bad results are sure 
to follow. By observing the following sim- 
ple rules much time and money can be 
saved. 

1. — See that the surfaces are clean. 
Dirt and grease are sure to breed trouble. 
Wash the article with lye (caustic pot- 
ash), or if from the nature of the sub- 
stance lye cannot be used, with carbon 
bisulphide. The hands are very liable to 
be greasy, and the edges to be joined 
should not be touched by them. If the 
substances to be united have been joined 
before, all traces of the former cement 
must be removed. 

2. — Bring the cement Into intimate con- 
tact with the surfaces to be united. This 
is best done by heating the pieces to be 
joined in those cases where the cement 
is melted heat, as hi using rosin, shel- 
lac, marhse glue, etc. This heating is of 
great impotence and is usually neglected, 
to the Jetrteent of the strengtih <a the 
johxt *^niis fact is understood by 
ped^rs, ami some of ^ really marvelous 


CEMENTS PROPER— Continued 
MICROSCOPISTS’ 

RUBBER 

WOOD TO WOOD 
MINOR USES 


OTHER ADHESIVES 

GLUE 

LUTES 

MUCILAGE 

PASTES 

PASTTES OR SPECIAL USES 
PUTTY 

SPECIAL ADHESIVES 


feats performed by them are entirely 
owing to this cause. Where solutions are 
used the cement must be well rubbed into 
the surfaces, either with a soft brush (as 
in the case of porcelain or glass) or by 
rubbing the two surfaces together (as in 
making a glue joint between two pieces of 
wood). 

3. — ^As little cement as possible should 
be allowed to remain between the united 
surfaces. To secure this the cement 
should be as liquid as possible (thoroughly 
melted if used with heat), and the sur- 
faces should be pressed closely into con- 
tact (by screws, weights, wedges or cords), 
until the cement has hardened. These 
mechanical aids also help to displace the 
thin film of air which sticks closely to 
the substance. The ordinary carpenter’s 
hand screw is recommended for use with 
cements. It is in use by all cabinet mak- 
ers and carpenters for gluing. A string 
tightly bound about the object answers tbe 
same purpose and is good if tight. All 
excess should be removed from the edges 
while the cement is still liquid. Plenty 
time should bp allowed for the cement to 
diy or harden, and this Is particulariy the 
case in oil cements, such as ccmnl vmmlalit 
boiled 611, white lead, etc. ^^en g atnv 
fboes, each ^ in. aorbss, are joined 
means of a Uqrer of white plaeeif he^ 


Always considi tim wilng Ibis bocdc. 

' im y . 
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(Acid-proof Cements; 


tween them, 6 months may elapse before 
the cement in the middle of the joint has 
become hard. In such cases a few days or 
weeks are of no account ; at the end of 
a month the joint will be weak and easily 
separated, while at the end of 2 or 3 years 
it may be so firm that the material will 
part anywhere else than at the joint. 
Hence when the article is to be used im- 
mediately the only safe cements are those 
which are liquefied by heat and which 
become hard when cold. A joint made 
with marine glue is firm an hour after it 
has been made. Next to cements that are 
liquefied by heat are those which consist 
of substances dissolved in water or al- 
cohol. A glue joint sets firmly in 24 
hours ; a joint made with shellac varnish 
becomes dry in 2 or 3 aays. Oil cements, 
which do not di-y by evaporation, but 
harden by oxidation (boiled oil, white 
lead, red lead, etc.), are the slowest of all. 

4. — Coloring matters may be introduced 
into cements with good effect. But care 
should be used not to mix anything with 
the cement which will set up any chemical 
action and so weaken the joint. 

5. — Select the right recipe from the fol- 
lowing very full list of cements, which 
contains all which are of value and many 
which are published for the first time. A 
good rubber cement, shellac varnish and a 
good gutta percha cement as the following 
should be on every amateur’s work table. 

A Strong and Handy Cement — One of 
the strongest cements, and very readily 
made, is obtained when equal quantities of 
gutta percha and shellac are melted to- 
gether and well stirred. This is best done 
in an iron capsule placed on a sand bath 
and heated either over a gas furnace or 
on the top of a stove. It is a combination 
possessing both hardness and toughness — 
qualities that make it particularly desir- 
able in mending crockery. When this 
cement is used, the articles to be mended 
should be warmed to about the melting 
point of the mixture, and then retained 
in proper position until cool, when they 
are ready fox use. 

ACID-PROOF CEMENTS 

l.^rr-'Acid-proof cements are used for 
oeinentlng troughs or other objects in- 
tended to hold acid. 

Zr^For Galvanoplasty.— ^An oaken 

tronph. close made, will last from 12 to 15 
years if coated ^ w Burgundy 
1,500 ; old gutta perdk Ip shreds, 

250 gfhnas pumice, 750 grains^ 

litat the il^tta percha^ with 'tlie 

:,puihiea a^x)d'v::'add. 

pas^ over m surface «noow It and is- 


( Acid-proof Cements) 


sfsis adhesion. TSie box resists suphate 
of copper baths, but not cyanide. 

S. — Melt together pitch, 1 part ; rosin, 
1 part, and plaster of pads (perfectly 
dry), 1 part. 

4. — A good acrid-proof cement is made 
by mixing a concentrated solution of sili- 
cate of soda with powdered glass to form 
a paste. Thi.s is useful for luting joints 
in vssels exposed to acid fpmes. 

5. — ^A mixture of china clay and boiled 
linseed oil, in the pioportions needed to 
produce the right consistency. 

6. — Quicklime and linseed oil, mixed 
stiffly together, form a hard cement, re- 
sisting both heat and acids. 

7. — A stiffly mixed paste of pipeclay 
and coal tar. 

8. — A cement which, according to Dr. 
Wagner, is proof against even boiling 
acids, may be made by a composition of 
India rubber, tallow, lime and red lead. 
The India rubber must first be softener by 
a gentle heat and then 6 to 8% by weight 
of tallow is added to the mixture while it 
is kept well stirred ; next dry slaked lime 
is applied until the fluid mass assumes a 
consistency similar to that of soft paste ; 
lastly 20% of red lead is added, in order 
to make it harden and dry. 

9. — Sulphur, 100 parts; tallow, 2 
parts : rosin, 2 parts. Meut, add sifted 
groutid glass. 

10. — Rosin, 1 part ; sulphur, 1 part ; 
bricK dust, 2 parts : the whole is melted 
after careful mixing. This lute is proof 
against the attacks of nitric and hydro- 
chloric acid vapors 

11. — Melt 1 pan of pure rubber in 2 
parts of linseed oil ; add 6 parts of pipe- 
clay. This mixture produces a plastic 
cement which softens by heat, but does 
not melt. 

12. — Rosin, 3 lb. ; dried red ocher, *4 
lb. : calcined plaster of paris, *4 Ib. ; lin- 
seed oil, % lb. These must be incorpo- 
rated by stirring together when melted. 

13. — Have boxes perfectly dry ; smear 
them Inside with a hot mixture of 4 parte 
rosin, 1 part gutta percha and a little 
boiled oil. The mixture must be thor- 
oughly melted and stirred before use. A 
hot rod of iron may be used to melt it 
into the crevices. They can be used for 
any ordinary type of battery. 

14. --^Melt over a water bath 2 parts 
tallow and glradually add until all is dls^ 
solved 30 parts, pure rubber. TOen thoir^ 
otigbly melted add 2 pewts of talced 

' . : asbsitiis.. 

be blade Into a which will stand a 

simply: 

with.' .'a' solution of' vaodfum^^idhbld^ 
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(Aquarium Cements) 


(Bristles, Cement for) 


subsequent treatment with a solution of 
calcium chloride the mass may be made 
insoluble, silicate of calcium being formed. 

n. — A.sbestns. 2 parts ; barium sulphate, 
fl parts ; sodium silicate, 2 parts ; mix. 
This cement will resist the strongest nitric 
acid. If hot acids are dealt with, the 
following will be found to possess still 
more resistant powers : b. — Sodium sili- 
cate, 2 parts ; fine sand, 1 part ; asbestos 
powder, 1 part. Both these cements take 
a few hours to set. If the cement is 
wanted to set at once, use potassium sili- 
cate Instead of sodium silicate. 

b, — Mix 1 part each of asbestos and 
fine .sprinkling sand and 3 to 4 parts of 
soda water glass (30° Be). The mass Is 
plastic, speedily dries in the air and is 
, fireproof. After being exposed to the 
acids kept in these vessels, the mass is 
waterproof. After being exposed to the 
be softened in water. 


AQUARIUM CEMENTS 

1. — Whiting, G parts ; plaster of paris, 
3 parts ; white beach sand. 3 parts ; 
litharge, 3 parts ; powdered rosin, 1 part. 
Mix thoroughly and make into a putty 
with the best coach varnish. Leave the 
glass a week before disturbing. 

2. — Linseed oil, 3 oz. ; tar, 4 oz. ; rosin, 
1 lb, ; melt together over a gentle fire. If 
too much oil is used, the cement will run 
down the angles of the aquarium ; to ob- 
viate this it should be tested before using 
by allowing a small quantity to cool under 
water; if not found sufficiently firm, al- 
low it to simmer longer or add more tar 
and rosin. The sement should be poured 
in the corners of the aquarium while 
warm (not hot). This cement is pliable 
and Is not poisonous. 

3. -~Take litharge, 10 parts by measure ; 
plaster of paris, 10 parU ; dry white sand, 
10 parts; finely powdered rosin, 1 part, 
and mix them when wanted for use into a 
pretty stiff putty with boiled linseed oil. 
This will stick to wood, stone, metal or 
glass and hardens under water. It is also 
gdod<^for marine aquaria, as it resists the 
action of salt water. It is better not to 
use the tank until 3 days after It has been 


cemented. 

4.-»Gyp8uin, 2 parts; chalk, 2 parts; 
lithat^e, 2 |»rts ; powdered rosin, 1 part 
Mix with b^die4 Unseed oil until a tom 
resembUng gtoer^s put^ results. An ejtr 
ce^t meti^lal for t^htenlnir 
has been f ouhtl to be a mixture of lith- 
arge aad ttims as bard 

as Slone within a fw bomrs. 

fi.-^utta piMPCha, In idii^ 4 ^ 


an iron ladle on a sand bath and stir to- 
gether. Pour out on a wet slab and roll 
into sticks. 

0. — The following is given by Dieter- 
jch : Litharge, 20 parts ; white sand, 
finest, 20 parts ; plaster f paris, 20 parts ; 
manganese borate, 1 part ; rosin, pow- 
dered, 70 parts ; boiled linseed oil, q. s* 
Mix the solId.s and make them into a 
paste with the oil. 


BARRELS AND CASKS 


1. — Brewers* Cement jar Coating . — ^The 
following compound is recommended as a 
good and cheap substitute for brewers" 
pitch : Coat twice the inside of a barrel 
with a solution of rosin. K> lb. ; shellac, 2 
oz. ; turpentine, 2 lb., and yellow wax, Mu 
oz., in 1 qt. of strong alcohol. After the 
complete drying of the second coat give a 
last coat by applying a solution of 1 lb. 
shellac in 1 qt. of strong alcohol. This 
varnish will perfectly cover up the pores 
and does not crack off or impart a foreign 


taste to the beer. 

2. — Cement fqr Closing. — Tallow, 5 
parts ; wax, 4 parts ; lard, 8 parts ; wood 
ashes, sifted, 5 parts. Apply with heat. 

3. — Leaking Barrels . — Melt at a low 
heat a mixture of lard, 30 parts; rock 
salt, 30 parts ; wax, 10 parts, and paraf- 
fine, 6 parts. To this add 25 parts finely 
sifted wood ashes. This cement is ap- 
plied warm over the leaky places. 

4. — UassiaVs Cement for Covering 
Bungs . — Melt rubber with 10 to 20% tal- 
low or beeswax. Gradually add finely 


pounded quicklime. 

5. Wax Putty for Leaky CaskSt 

Bungs, etc . — ^Yellow wax, 4 lb. ; tallow, 
2 lb. ; spirits of turpentine, 1 lb. ; solid 
turpentine, 6 lb. Melt the wax and solid 
turpentine over a gentle fire ; add the tal- 
low. When melted take entirely away 
from the fire, add the spirits of turpen- 
tine. let it cool. 


BRISTLES IN HAIR BRUSHES, 
SETTING FOR 

1 . Pitch or shellac, 1 to 2 parts ; gu^ 

percha, 1 part. Melt together, stirriiif 
unUl thoroughly incorporated, then pout 
Into cold water. When cold this is a 
black elastic mass, softening with heat. 

2. -— Rosin, 2 parts ; yellow wax, 2 pat"ts ; 
burnt ocher, 2 parts. Melt the losin with 
the wax and stir in the ocher which 
should be in a very m state ^ 

Keep the mass heated to a hUw 
ready tb pour Ipto thejorm 
ai.i^Slaked Bine, penvdered, 
powdered aluth, e parts J fredt beef bloo^ 
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strained, 40 parts. Mix the powders and 
stir them intimately into the blood. 

BUILDING CEMENTS 

1. — ^To 1 heaped bushel of mortar, made 
in the ordinary way, add 3% qt. (dry 
measure) of iron scale and qt. of 
molasses. Use the same day. 

2. — Blood Cement^ Pointing for Bricks. 
— a. — ^Slaked lime, 50 parts ; beaten bul- 
lock’s blood, 40 parts ; alum, 1 part ; mix. 

b. — Slaked lime, 50 part.s ; fine ashes, 
25 parts ; bullock’s blood, 8 to 10 parts. 

3. — Building Stone, Cheap. — Plaster of 
parts, 20 parts ; hydraulic lime, 2 parts ; 
liquid glue, 1 part ; water, 100 parts ; pour 
into molds when hard ; dry In the air for 
2 weeks. 

4. — English Roman Cement. — Take a 
bushel of lime slaked with 3% lb. of green 
copperas, 15 gal. of water and % abushel 
of fine gravel sand. The copperas should 
be dissolved in hot water ; it must be 
stirred with a stick and kept stirring con- 
tinually while in use. Care should be 
taken to mix at once, as much may be 
requisite for one entire front, and it is 
very difficult to match the color again. It 
mi^t to be mixed the same day it is used. 

5. — Facing Putty. — Mix whiting, some 
white lead and a small quantity of lith- 
arge. Then add a small quantity of dry- 
ing oil. This putty is especially good for 
stopping small flaws. 

' fi. — Floors. — a. — For cellar bottoms use 
5 parts of clean, coarse, sharp sand (plas- 
terers call it fine gravel) to 1 part of 
cement. It only requires to be damp 
enough to work well. It is mixed in a 
box, wheeled into cellar, dumped, and 
spread smooth with a shovel, hoe or 
trowel, about 2 in. thick. Take a spade 
or shovel, flat side, and beat it down hard 
and smooth. For finishing, use 1 part 
of cement to 1 part of sand; this is thor- 
oughly mixed, and then watered so it is 
like plastering mortar. Dump it on the 
first coat, about H in. hick, spread and 
smooth with a trowel It will soon become 
as hard as stone. The cement is known 
as Portland cement, though the common 
hydraulic cement will answer if fresh. 

b.-^Mix 6 parts <rf plaster of paris with 
1 part of lime; wet, slake, and lay the 
fioor, go over it after it la dry 

twilh a solution of coj^peias. T&iis is 
iWpeatad several times. Thd suirface must 
be p^f^ctly dry before eadh ai^teatlon. 
Flhall^ after some days* drying 
with bc4ied ahd 

’witb'.'csM- vai^sh.’. 
to be biid In seetibtifi, an aobbm&t 


(Building Cements) 


expansion on setting. The iron oxide 
turns brown on exposure to the air. 

7. — Granite Works, Filling in. — fill- 
ing that is used to fill up holes and to 
patch up nicked corners, etc., in granite 
monuments is made by melting gum dam- 
mar in a shallow vessel, over a water 
bath, so as not to burn it. When quite 
thin, stir in granite dust, and add enough 
marble dust to lighten it to the color 
of the granite. Stir in all* the dust the 
gum will easily hold ; roll out in long 
sticks, and it is ready for use. To apply, 
heat an iron red hot, and hold it over 
the stone, and at the same time hold 
the stick near the monument, and it Will 
melt, and can then be pressed into the 
cavity. When cold, pare down with a 
sharp tool, and touch it up lightly with 
a bush hammer or chisel. 

8. — Hamelin*8 Mastic, for Covering 
BuUdings. — Silicious sand, 60 parts ; 
Bath or Portland stone (in fine powder), 
40 parts ; lime marl, 20 parts ; litharge. 
8 parts ; ground together. For use, it 
is mixed up with linseed oil, and used 
like mortar. When this cement is ap- 
plied to the purpose of covering build- 
ings intended to resemble stone the sur- 
face of the building is first washed with 
linseed oil. 

9. — Hydraulic Cement. — a. — Burnt 

brick, 63 parts ; litharge, 7 parts. Use 
with linseed oil. Wet the surfaces to be 
cemented. 

b. — Gad’s. — Clay, well dried and pow- 
dered, 3 parts ; oxide of iron, 1 part ; 
mixed together, and made into a stiff 
paste with boiled oil. Used for work re- 
quired to harden under water. 

c. — ^Turkish Plaster or Hydraulic Ce- 
ment. — Fresh lime (reduced to powder), 
150 lb. ; linseed oil, 15 qt. ; cotton, 1% 
to 3 oz. Gradually mix the oil and cot- 
ton into the lime until the mixture is 
of the consistency of bread dough. Mix 
in a wooden vessel. Dry the mixture, 
and, when used, form a paste by mixing 
with linseed oil. Put on In coats. Uspd 
to coat water pipes of clay or metal 

10. — LinseedrOil Cements, for Jointing 
Stones, etc. — ^Linseed oil, 25 parts ; boll 
with 35 parts of litharge and 350 parts 
of finely powdered burned lime. Use hot. 

11. — Mortfn's.— This is manufactured 
in the same way ak Keene*^ wiy 
bonate of soda or carboimte of pota^ is 
used, as well as alum* atid the burning 
'-U carried oh at a higher tshnperature* 

pairing.) ' . 

■the 
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use of a solution of borax, the biborate 
of soda, in place of alum. All these 
cements are capable of receiving a high 
degree of polish, and as they dry very 
rapidly, can be painted over within a few 
days. 

14. — Pen's Cement for Covering Build* 
ings, etc . — Powdered quicklime, 1 part *, 
powdered baked clay, 2 parts ; mix, then 
add 1 part of freshly baked and pow- 
dered gypsum to 2 parts of powdered 
baked clay ; and after mixing well, add 
them to the former powder, and tho** 
oughly incorporate the two. It is mixed 
up with water and applied like mortar. 
It acquires great hardness, and is very 
durable. 

15. — Pointing for Buildings. — Use equal 
parts of hydraulic cement (Portland), 
lime, and fine white sand. 

16. — Portland Cement. — ^It derives its 
name from its supposed resemblance to 
Portland stone when used a.s a stucco 
upon walls. The materials required in 
its manufacture are chalk; or any other 
“rich” limestone, river mud, or clay, and 
oxide of iron, the proportions in which 
these materials are mixed varying at dif- 
ferent works — ^from 65 to 80% of lime- 
stone and 20 to 35% of clay and iron 
oxide, which are intimately mixed with 
water in a mill, then dried slowly on hot 
plates, and afterward calcined in a kiln 
and reduced to fine powder. Before be- 
ing used, the cement should be kept for 
some months in a dry place, as its co- 
hesive strength is thereby increased. It 
hardens rapidly when stirred up with 
water, and possesses great cohesive power, 
which is diminished by the admixture of 
sand. When used as a stucco it can be 
mixed with 3 or 4 parts of sand to \ of 
cement, and the setting then proceeds 
more slowly than If pure cement is used. 
The sand must be perfectly free from 
loamy particles, otherwise it will not 
harden, but will cnmible to pieces at the 
touch. If painted over with oil color 
soon after it has been laid on a wall it 
will peel olf and form blisters, probably 
fioin ^ large proportion of quicklime it 
containfi not being ihorbughly - slaked be- 
fore It hardened. Som^ mbilths, there- 
fore, should be allowed to elapse before 
paint Is applied to it . 

Cement,^ consists of 
pufvis Puteoianus or pomiolana^ a ler- 
riigbftous 1Pttte<^!, calcined by 

the ires VesttvItiB, linie and sand, 
inixed up with soft water. The dtifer 
pieparatton Whldi die poxsdolada 

thai/pf 'pedndlttg' aiid:^sifttng^'>;^'''^:iad. 
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with bullock’s blood and fat of animals, 
to give the composition more tenacity. 

18. — Roman Cement. — Ordinary clay, 
fiO lb. ; calcine, and mix with 40 lb. lime ; 
reoalclne the whole. 

19. — Roofs.— a. — Melt together in an 
iron pot 2 parts by weight of common 
pitch and 1 part gutta percha*. This 
forms a homogeneous fluid much more 
manageable than gutta percha alone. To 
repair gutters, roofs, or other surfaces, 
carefully clean out of the cracks all earthy 
matters, slightly warm the edges with 
a plumber’s soldering iron, then pour the 
cement, in a fluid state, upon the cracks 
while hot, finishing up by going over the 
cement with a moderately hot iron, so 
as to make a good connection and a smooth 
joint. The above will repair zinc, lead 
or iron, and is a good cement for aqua- 
riums. 

b. — Rosin, 4 lb. ; linseed oil, 1 pt. ; red 
lead, 2 oz. ; stir in fine sand until the 
proper consistency is securd, and apply 
warm. ’This cement becomes hard, and 
yet possesses considerable elasticity, is 
durable and waterproof. 

20. — Roofs, Tile. — Dry sand and whit- 
ing, equal parts ; litharge, 25%. Make 
of the consistency of putty, with linseed 
oil. This cement is not liable to crack 
when cold, or melt, like tar or asphalt, 
with the heat of the sun. 

21. — Sandstone, Cement /er. — Clean 
sand, 10 parts ; lead oxide, 1 part ; ground 
lime, % part ; mix with linseed oil. 

22. — Stone Repairing, Metallic Cement 
for. — ^The following recipe is given by 
Professor Brune, of the School of Fine 
Arts. It was used in the restoration of 
the colonnade of the Louvre, of the Point 
Neuf, and of the Conservatoire des Arts 
et Metiers. It consists of a powder and 
a liq\iid. The powder : 2 parts by weight 
of oxide of zinc, 2 parts of crushed lime- 
stone of a hard nature, and 1 part of 
crushed grit, the whole intimately mixed 
and ground. Ocher In suitable propor- 
tions Is added as a coloring matter. The 
liquid: A saturated solution of zino In 
commercial hydrochloric add, to wideh 
is added a part, by weight, of hydrpddb- 
rate of ammonia equal to 1-6 of tiie 
dissolved zinc. This liquid is diluted 

2-3 of its bulk of water. To use the oe- 
ment, 1 lb of powder is to be mixd} 
with 2% pt. of the liquid. The cemmit 
hardens very quickly^ and is strqp^. 
% ^3. — Stonema9on*s 
er sand, 20 lb. ; lithaife, 2 lb ^ 

: I Ib. ; linseed oil^ sulhddait to^ a 
paste. This eemeht is mpidm to 
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brolcen pieces of stone» and after a time 
it becomes exceedingly hard and strong. 

24 . — Terra Cotta . — Coat the terra cotta 
after heating, and apply the cement as 
soon as possible. The cement is made 
as follows ; Rosin, 10 parts ; yellow wax, 
10 parts; sulphur, 2 parts. Melt these 
together and add 1 part each of hammer 
slag and quartz sand. Point up the edges 
of the joint with pounded terra cotta. 

Articles on the Manufacture, Chemis- 
try, Testing, Hardening, etc., of Building 
Cements are contained in the Scientific 
American Supplement, Nos. *1433, *1465, 
•1466, 1491, 1510, 1511, 1533, 1561, 1575, 
1587, 1588, 1590. 1679, 1723 and 1724. 
For voluminous data on Concrete and Re- 
inforced Concrete Construction of Dewell- 
ings. Farm Buildings, Walks. Posts, etc. ; 
Engineering Structures. Computation. 
Formula for Floors, Beams, Columns, 
etc. ; Proportioning, Mixing, Selecting of 
Sand and Aggregates, Surface Treatment, 
Waterproofing, etc., see our Scientific 
American Supplement, Nos. •1547, •1548, 
1561, 1564, 1565, •1567, 1568, *1569, 

•1570, •1671, •1573, •1575, *1576, *1577, 
1580, 1581, 1583, 1586, 1591, 1595, 1596. 
1605, *1608, 1624, 1626, *1634. 1658, 

•1673, *1685, •mi, *1773, •1687 and 
1778. (*) Indicates illustrated articles 

Concrete. 

1 . — A good concrete is used in France 
for building purposes that possesses the 
necessary qualities of solidity and hard- 
ness. It is composed of 8 parts of sand, 
gravel and pebbles ; 1 part of common 
earth, burned and powdered ; 1 part of 
powdered cinders and parts of un- 
slaked hydraulic lime. These materials 
must be thoroughly beaten up together; 
their mixture, when properly moistened, 
gives a con< 7 ete which sets almost imme- 
diately, and becomes in a few days ex- 
tremely hard and solid, properties which 
may be still further Increased by the ad- 
dition of a small quantity — say 1 part — 
of Portland cement It is stated that 
many large buildings have been construct- 
ed of this material in France — in one 
casi^ a hoitse 3 storips in height 65 x 45 
ft.» standing on a terrace, having a re- 
tathii^g wall built perpendicularly 20 ft 
high and 200 ft in length. Every part 
Of this structure was made of hard cqn- 
including fotindations, vaults of 
cell^ retiring wall» and all walls, ex- 
terior and Ini^rior, as well as the cotnlee 
work, string courses, parapets 

and' Mustreies* and the htipinng ; has 
no hand ittm hi t^^^^ ^uohut or idwn 
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and windows and sills are composed of 
tlie same materials, being cast in molds. 

2. — a. — Coarse sand, 5 parts ; pebbles, 
12 parts ; lime, 3 parts. 

b. — Pebbles, 16 parts ; river sahd, 8 
parts ; lime, 2 parts. 

3. — Brickworks — Slaked lime, 7 parts, 
by measure ; sand, 12 parts. 

4. — Coignet Beton. — Slaked lime, 7 parts, 
quicklime, 1 measure ; hydraulic cement 

to H measure. 

5. — Floors. — ^To make a permanent 
pavement, excavate to the depth of 2 ft, 
and lay in the largest stone you can pro- 
cure, 1 ft. deep. Fill in upon this bed 
enough small stones of egg size to level 
it very smooth, carefully filling all the 
interstices between the large stones. Now 
procure a quantity of carse gravel, en- 
tirely free from loam, and fill in up to 
within 6 in. of the surface. Let this 
remain in this condition until it has un- 
dergone a thorough settling and packing, 
by being subjected to a heavy rain. You 
will now have a solid, substantial bed 
for your concrete, which may be made 
as follows : To 3 lb. of clear, sharp sand 
add 1 bbl. of good cement, dry. Thor- 
oughly incorporate, then sprinkle enough 
water upon the mixture to make a paste, 
stirring it well. To this paste add 2 
bbl. of stone chips and 2 bbl. of coarse 
gravel, but only as much, however, as 
the paste will take up. Mix thoroughly, 
and deposit it immediately on the bed, 
letting it fall from the barrow, and level- 
ing it off to its proper height. The whole 
ffoor should be covered with as little de- 
lay as possible, and when laid should be 
compressed by a rammer such as is used 
by street pavers. Finish with a thin 
coat of pure cement mortar, to bring the 
surface to complete evenness, and do not 
let it dry too quickly, but wet it occa- 
sionally, so that it may have all the water 
It will absorb. 

6. — ^Fotmdotions.— Five parts gravel 
and sand to 1 part fresh-burned stone 
lime, ground to powder, without slaking» 
and measured dry. Well turn and shovel 
together, with sufficient water to slake 
the lime into the state of v^ thick mor- 
tar. Chips and smaU pieoes of stone may 
be added with advantege. 

7. — AfcrWe. — V&y fty^ly powdered maTf 
ble, or white liinestoiie» is n^hced with 
milk of Vim» tmtil a smooth paste is 
fcHrmed. Some powdered llmestcme may 
now he add^, and tim mixture used at 
once. 


fbiwev|kdhes«:.i; 
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b. — Slaked lime, 1 part ; sea sand, 1 
part ; furnace ashes, M part. 

Marble, To Cement. 

1. — Melt together 8 parts of rosin and 
1 of wax ; when melted, stir In 4 or 5 
parts of plaster of paris. The pieces to 
be Joined should be made hot. 

2. — ^Procure a small piece of quicklime 
fresh from a newly burnt kiln, slake with 
the white of an egg, wash the fractured 
parts quite clean, and apply. 

3. — Soak plaster of paris in a saturated 
solution of alum, bake in an oven, reduce 
it to a powder, mix with water, and ap- 
ply ; it sets like granite. 

4. — Mix 12 parts of Portland cement, 
6 parts of .slaked lime, 6 parts of fine 
sand and 1 part of Infusorial earth, and 
make up into a thick paste with silicate 
of soda. The object to be cemented does 
not required to be heated. It sets in 24 
hours, and the fracture cannot be readily 
found. 

5. — ^Make a thick mucilage of 1 oz. of 
gum arabic, add 1% oz. dental plaster, 
and finally % oz. finely powdered quick- 
lime ; mix well. When required for use 
heat the marble. 

6. — Coat the marble with linseed-oil 
varnish, then apply the following cement : 
Brick dust, 10 parts ; litharge (elutri- 
ated), 1 part; linseed-oil varnish, 2 parts; 
work up into a stiff putty. 

7. — Mix litharge and freshly burned 
lime in the proportion 20 to 1. Make into 
a putty with q. s. of linseed oil. 

8. — Lac, colored to imitate the marble ; 
may be mixed with marble dust passed 
through a silken sieve. 

9. — W. F. Reid gives the following de- 

tails for it. Begin with the raw gypsum 
in lumps of moderate size, burning them 
at the usual temperature (below red 
heat). The solution of alum should con- 
tain 1 part of this salt in 10 parts of 
water. There is no difficulty in dissolv- 
ing this quantity If the water be previous- 
ly heated and the alum coarsely pulver- 
iZ€Ki. By immersing the lumps of burnt 
gypsum in this solution while they are 

stia warm, and leaving them in it for 

about 15 minutes^ they will become thor- 
oughly saturated with the liquid. They 
should then allowed to drain, and 

again burnt^ but this time at a red heat. 

Oy{»6uiati which has been treated in this 
way forms, i«dien puli?eri»ed, a slow-set^ 
ting cement which ultimately attains areat 
haimiess, and has frequent^^ used 
for making paving ides, e^clally in 

10. ^Xnto a solution of iffilorlde of zhic, 


1.400 to 1.652 sp. gr., is introduced 3% Of 
borax or sal ammoniac ; when this is dis- 
solved oxide of zinc, which has been sub- 
jected to a red heat, is added, till the mass 
attains the desired consistency. This 
cement becomes as hard as marble, and 
may be used for molding. 

11. — Portland cement, 12 parts ; slaked 

lime, 6 parts ; fine sand, 6 parts ; infu- 
sorial earth, 1 part ; mix Into a thick 
paste with silicate of soda, The object 
to be cemented need not be warmed. The 
cement sets in 24 hours, and the fracture 
can then hardly be detected. The ce- 
mented portions are harder than the rest, 
and the fracture cannot by any chance 
be reopened. * 

12. — Keeners Marble Cement. — Baked 
gypsum or plaster of paris, steeped In a 
saturated solution of alum, and then re- 
calcined and reduced to powder. For use, 
mix up with water the same as plaster 
of paris. This important cement will not 
stand the weather, but is admirably adap- 
ted for applying as a stucco. 

Mortar. 

1. — A mortar that can hardly be picked 
to pieces is made as follows ; Mix equal 
parts of lime and brown sugar with 
water, and be sure the lime Is thoroughly 
air-slaked. This mortar is equal to Port- 
land cement, and is of extraordinary 
strength. 

2. — Mortar is composed of quicklime 
and sand reduced to a paste with water. 
The lime ought to be pure, completely 
free from carbonic acid, and in the state 
of a very fine powder; the sand should 
be free fi*om clay, partly in the state of 
fine sand, and partly in the state of 
gravel; the water should be pure; and If 
previously saturated with lime, so much 
the better. The best proportions are 3 
parts of fine and 4 parts of coarse sand, 

1 part of quicklime, recently slaked, and 
as little water as possible. 

3. — ^The addition of burnt bones im- 
proves mortar, by giving it tenacity, and 
i-enderlng It less apt to crack in diying ; 
but they ought never to exceed ^ of the 
lime emploj^. 

4 . — ^when a little manganese is added 

to the mortar it acquires the Important 
property of hardening under water, so 
that it may be employed in constructing 
those edifices which are constantly ex- 
posed to the action of v^ter. Limestone 
is often combined with manganese ; in 
that case it becomes %qwn by calcina- 
tion.' ■' ' . 

5. ^mpenetmble,-^Xo make , impene- 
trable mortar, mik thoroughly % of fresH 
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unslaked Ume v^lth % of sand, and let 
5 • lalQK»Fers: make mortar of these ingredl- 
ents^ by pouring on water with trowels, 
to supply one mason, who must, when 
the materials are sufficiently mixed, apply 
it instantly as cement or plaster, and it 
will become as hard as stone. The lime 
used should be stone lime ; previous to 
its use it should be preserved from the 
access of air or wet, and the plaster 
sci^ned for, some time from the sun and 
wind. 

6. — Khorassar or Turkish, — ^Powdered 
brick and tiles, t part ; fine sifted lime, 
2 parts ; mix with water to the desired 
consistency, put on layers of 5 or 6 in. 
in thickness, between the courses of brick 
and stone. This mortar is used where 
•great solidity is required in buildings. 

7. — Waterproof. — Instead of slaking in 
the usual manner, use a solution of cop- 
peras dissolved in warm water, and use 
only fine quartz sand. 

Roads and Pavements. 

Cement Slabs. — ^These are made in 
metal-lined molds (as described with ar- 
tificial stone slabs), with or without 
pressure. The cement is Portland, and 
should not only be good, but well ma- 
tui*ed. Granite chippings are mixed with 
the cement about 3 to 4 parts to 1 part 
cement, the granite passing through a 
3-16-ln. mesh sieve. After well mixing 
in a dry state, water is applied sparingly 
by a fine rose, and the whole well mixed 
into a fairly stiff mass. The mixture is 
put into metal-lined molds, the ' comers 
and angles being well filled, and the whole 
rammed or beaten firm. When set hard, 
the slab is taken out and set in the open 
air to mature, if possible, for 3 or 4 
months. They are then in good condi- 
tion for paving. A better slab is pro- 
duced when pressure can be used. This 
necessitates stiff cast-iron molds, and a 
simple form of machine to effect the press- 
ure with. By this means a good slab can 
be ma<te with sm^h material as clinker, 
to take the place of the granite, and can 
be put to utilize some of the waste ma- 
terial from destructor furnaces. In lay- 
ing these slabs, a bedding of sand or fine 
ash is put on the earth, and a layer of 
lime mortar put on this. The slab 
is th^ laid, and the joints between the 
slabs are grouted with thin mmrtar. This 
makes ah excellent pavement 
^ is more usually 

ad^pte4 covered fioors or The 

coke ahotid pass through a sieve of % -in. 
,'mesh» vhht; ■■.■■■not ■■ ■■. he' so ' .fine,;, m ■, 'pass 

i.throughf'ir^i46-ih.;/me8h'^^ not 
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be used. Mix together 2% parts of coke, 
2 parts clean, sharp sand, and 1 part 
Portland cement, let the pavts be meas- 
ured, not guessed, and mixed in a dry 
state, then wetted sparingly with a rose. 
Mix into a stiff mass, and use. 

Concrete. — 1. — The terraza floors 
used in Italy at the present day are 
made in the following manner : First 
coat, a concrete consisting of common 
lime 14, sand and fine gravel laid e 
in. thick, and well beaten with wooden 
rammers ; after 2 days, in that climate, 
it is sufficiently dry for the next coat. 
Second coat, a terraza consisting of 
pounded brick or tile 1-6, common lime 
2-6, sand 3-6, of the consistency of mor- 
tar, laid 114 in. thick, well beaten with 
a light, flat rammer. After 2 or 3 clays 
it is hard enough for the next coat. Third 
coat, a similar terraza, but with the grit 
of broken stones, instead of sand, in it, 
laid on like a coat of plaster, with a 
trowel. After this has been laid for 1 
day a layer of small, hard, broken stones 
is pressed into it ; these stones should be 
of some substance that will take a polish, 
and be of uniform size (they are passed 
through a gravel screen), about that of 
a walnut ; these being afterward rubbed 
to a smooth, even surface with some 
smooth, hard stone, form a kind of mo- 
saic work. The stones are frequently se- 
lected by color, and laid in the third 
coat to a rough pattern. They should 
be moistened with oil or water till hard 

2 . — Dig the earth out about 8 in., fill 
in with coarse gravel and stones, well 
rammed, and leveled about 5 in. Mix 
Portland cement to the consistency of 
cream, and pour over, spreading it with 
a stiff broom ; when hard, mix finer gravel 
with cement and water, and fill up to 
within % in. of the surface ; when hard, 
mix clean, sharp sand and Portland ce- 
ment, half and half, with water to about 
the thickness of mortar, and finish, sUfldit- 
]y rounding. It should not be walked 
on for a day or two. C^ent imiMSt be 
Portland, and fresh. 

3. ^Xt is sometimes contended that 

a concrete pavement or floor should 
consist of 3 laybri, hut there can be no 
doubt that the aiaterlal of the 2 under 
layers can as well be mixed and laid as 
one. This would then consist of the 
roughest and a medium material* the 
ter filUng the vblds in the largwr-otuff. 
Ildg hi beirt allowed m 

the final coat, which ia m 0 ^ 

stuff, imen this has 
ruled or lev^ a 


im > 
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be allowed for it to commence setting, 
then the following ftnishingoff process 
is done. Take a hand float and beat the 
surface lightly until the “fat” appears, 
or until it “creams,” then trowel It off* 
with light strokes, and the finished sur- 
face will be as smooth as if it was wholly 
cement. It is best to let the top coat 
get somewhat firm before the hand float 
Is used as described, for this Is done 
while the material is soft an uneven sur- 
face will result. 

Footwalks . — An excellent cement for 
all uses which required exposure to the 
weather or dampness is described in 
Der Praktische Maschinen-Conatriicteur. 
It is made by thoroughly stirring Port- 
land cement or good hydraulic lime into 
a worm solution of glue, so as to make 
a thick paste, and applying it immedia- 
ately. In three days it acquires extraor- 
dinary hardness and tenacity. It is an 
excellent cement for Joining the porcelain 
heads to the metal spikes which are use<i 
as ornamental nails. 

Granolithic . — This consists of 1 part 
Portland cement and 3 parts of granite 
chippings, red oxide being added to give 
the characteristic color, if desired. The 
whole is first mixed dry, then wetted 
.sparingly with a fine rose, well worked 
into a mass, and laid on a good founda- 
tion in the usual way. When set, the 
surface is polished with a rubber of York 
gritstone, fixed in a handle with an iron 
shoe, water being freely used during the 
rubbing, the presence of the granite mak- 
ing the polish possible, as cement only 
cannot be polished. Chippings of colored 
marble can replace the granite, and can 
be polished, but have quite the good 
wearing qualities of granite. 

Roadway Cement . — ^The first coat 
should be in. thick, 7 parts of sharp, 
coarse sand or fine gravel to 1 part of 
cement, thoroughly mixed in a box, dry, 
then dampened with water. Spread it on 
the ground In sections or squares. As 
soon as it is set, put on another coat, 1 
in; thick, of 1 part cement to 3 parts 
sharp sand. When that is set, for a fin- 
ishing coat put H in. thick of 1 part 
cement and 1 part sand. Uo not drive 
over it for 5 days. 

Stone ^1; — ^Take 1 

part fresh and good quality Portland 
cement and 3 parts of smaU granite drip- 
pings Cpase^ through a a-16-in. 
sieve), tl^se chii^in^ been previ- 

ously wash^ and dried. WeH mix the 
G^eiit and 1 part sand> not drive 
gpdiikle water on carefully, a fine 
to pre^ the comeat beti^ walMd 
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through the chippings, and when thor- 
oughly mixed (and before setting com* 
mences) fill the molds, taking care to fill 
all angles and comers, that the finished 
flags may have good sharp angles. The 
molds, which are probably wooden frames, 
must be metal-lined, and soft soap may 
be used to prevent sticking. When the 
flags are sufficiently hard, loosen the 
molds and then immerse the flags In a 
tank (galvanized-lron tank will do) of 
silicate of soda solution, and allow them 
to remain 2 or 3 weeks. After this re- 
move the flags and stack them carefully 
in the open air to season ; the seasoning 
should be allowed considerable time. To 
make silicate of soda, the silicate stone 
Is first crushed in an edge-runner mill 
and then put Into steam-jacketed boilers 
with good caustic soda. Steam is then 
turned on, and the heat causes the two 
ingredients to combine, and form silicate 
of soda. 

I 2. — Flag Pavement. — Solution of water 

glass, 20 parts ; quicklime, 8 parts ; whit- 
ing, 80 parts. Used for flag pavement by 
mixing with small, sharp-edged stones and 
stamping in molds. Hardens slowly. 

I 3. — Stone Sidewalks, Artificial. — Eng- 

! Hsh Portland cement is generally pre- 

I f erred. Procure a sharp, light-colored 
sand, and wash it free from all particles 
of soft earth or soil ; also some stone 
chips, gravel and large stone. Excavate 
the sidewalk about 18 in. deep, and fill 
in the large stone to within 6 in. of the 
surface; prepare a concrete made of the 
cement, 1 part, stone chips and gravel 
about 6 parts, and bed it in upon the 
stone bottom to within 2 in. of the sur- 
face; then prepare a concrete of the ce- 
ment, 1 part, and fine sand 2 parts, and 
lay it in up to the surface, floating the 
surface with the cement at pleasure. Fin- 
ish by lining off into very regular blocks. 
A more economical sidewalk can be made 
by omitting the stone bed, but it will re- 
quire a good hard soil to lay it on, and 
then will not be so sure of being per- 
manent. 

Walks, Fravel and Tar . — ^Takc 2 parts 
very dry lime rubbish and 1 part coal 
ashes, also very dry, and both sifted fine. 
In a dry place, on a pry day, mix thCin. 
and leave a hole in the middle of the heap, 
as bricklayers do when making mortal^. 
Into this pour boiling hot coal tar, mix, 
and when as stiff as mortar put In 3 hi. 
thick Where the walk is to be ; the ground 
should be dry^ and beaten sixmoth ; sprin- 
kle over it coarse sand; When Oold^ pai» 
a lllfht roller over it; in a f ew ^s 
walk will he^^ s^^ waterWoof. 
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CASEIN CEMENTS 

1 . — Casein Is used for a number of ce- 
ments which are useful, and, if prepared 
from pure casein, are very permanent. 
The cements of casein with lime are par- 
ticularly recommended. Pure casein is 
pi'epared in the following way : Skim the 
milk carefully until there is not a trace 
of cream. Let it stand in a warm place 
until it curdles. Then pour it through 
a paper filter. Wash the casein remain- 
ing on the filter with rain water until the 
water shows no trace of free acid. Tie 
the casein in a cloth, and boil in water 
to remove all fat. Spread on blotting 
paper, and dry in a moderately warm 
place. It will shrivel up in a hornlike 
mass. 

2-— -A solution of casein in a concen- 
trated aqueous solution of borax, made 
with cold water, - makes a verv tenacious 
cement. 

3. — Casein, in powder, 5 av.oz. ; quick- 
lime, in powder, lav.oz. ; camphor, in 
powder, 120 grams. Mjx. This powder 
to be made into a cream with sufficient 
water before using. 

4. — Casein, in powder, 2 av.oz. ; • borax, 
in powder, 1 av.oz. Mix. Made into a 
paste with water when required. 

5. — Casein, in powder, 3 av.oz. ; quick- 
lime, in powder, % av.oz. ; salt of tartar, 
in powder, Vj av.oz. Mix. Made into 
paste with water when required. 

6. — Freshly precipitated casein, suffi- 
cient ; caustic soda, Va av.oz. ; potassium 
bichromate, av.oz. ; boiling water, 4 
fi.oz. Dissolve the caustic soda in the 
boiling water, maintain the heat for 15 
minutes, adding to it all the casein it will 
dissolve, and allow to get cold. Rub the 
bichromate of potash to a powder in a 
Wedgwood mortar, and mix intimately 
with the cold casein solution. Put in 
a tin can with tight-fighting cover, and 
keep in a cool place. In using the casein 
cements, the edges of the articles must 
be perfectly clean, and the thinnest pos- 
sible coating put on both surfaces and 
put together with as much pressure as 
possible, and set aside in a dry place for 
several days. 

7*^Foreign Casein Cements.--a.— -The 
chief cement used in the Island of Suma- 

la made from the curd of buffalo milk, 
pr^iared in the following way : *nie niilk 
ia left to stand till all the b\dter has 
ecdleeted At the top. The latter is then 
removed And the thick, sour tnafS left 
Is termed the curd. This Is iKiueessw into 
cakes and rl^^^ to by it be- 

comes as hard as flint Iw use. Some 
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is scraped off, mixed with quicklime, and 
moistened with milk. It holds exceed- 
ingly well, even in a hot, damp climate, 
and is admirably adapted for mending 
porcelain vessels. 

b. — In the Clerman cantons of Switzer- 
land a compound of cheese and slaked 
lime is used, under the name of Kaseleim, 
for laying floors, puttying Joiners* work, 
making blocks for hand printing cotton 
and tapestry goods, and other like pur- 
poses. The material sets so rapidly that 
it is necessary to mix it as the work 
goes on, which entails trouble, and ne- 
cessitates a certain knack In its use. A 
^Swiss chemist, Brunnschweller, of St. 
Gall, has invented a preparation of lime 
and skim milk, to which he gives the 
name of Kaseleim-pidver^ whereby these 
Inconveniences are avoided. Fill a bot- 
tle to ^ of its height with damp casein ; 
then fill the flask with silicate of soda 
(water glass), and shake frequently until 
the casein Is dissolved. 

8 . — Whey White of Egg, Lime. — ^a. — 
Use white or an egg, beaten up, an 
equal quantity of water, and add enough 
slaked lime to make a paste ; apply im- 
mediately. Whey might take the place 
of water, on account of the albuminoids 
contained. 

b. — ^Mix rapidly white of egg with plas- 
I ter of parls containing 14 its weight of 

freshly slaked lime. 

c. — Mix white of egg with scraped lime, 
or calcined plaster of parts, or calcined 
and sifted oyster shells. 

d. — ^Work together freshly prepared 
casein and freshly calcined lime to make 
a thick paste. 

e. — Mix equal amounts of dry* pow- 
dered casein and slaked lime and make 
into a paste with water. Wh/ey or skim 
milk may be used in place of water. 

CELLULOID 

1. — Make a mixture composed of 3 
parts of alcohol and 4 parts of ether; 
keep in a well corked bottle, and when 
celluloid articles are to be mended, paint 
the broken surfaces over with the alco- 
hol and ether mixture until the surfaces 
soften ; then press together and bind, and 
allow to dry for at least 24 hours. 

2. >^Diesolve 1 part of gum camphor in 

4 parts of alccdiol ; dissolve an equal 
weight of shellac In sutih strong cam* 
phor soMom applied 

warm* and:' the: .be 

dlsturbed:'^iii^.-lfi^ 

macerate' Ip 19^ i'lMibl:' 

uhle. A prspiied 
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(more inflammable) by mingling 5 parts 
of celluloid in 16 parts of a solution of 
umyl acetate, acetone and sulphuric ether. 

4. — Glue for Celluloid. — Shellac, 2 
parts ; spirit of camphor, 3 parts ; alco- 
hol, 4 parts ; dissolve in a warm place. 
This glue may be used for fastening cel- 
luloid to wood, tin, or other materials. 
It should not be exposed to the air when 
not in use. Apply hot. 

5. — Celluloid on Wood Leather etc . — 
Make a solution of 2 parts shellac in 2 
parts spirits of camphor and 6 to 8 parts 
of 90% alcohol. 

DENTAL CEMENTS 

1. — Tooth cements are extensively used 
in English, but their use is not advised. 
Consult a good dentist. 

2. -— EvaTis' Cement . — Take of pure 
grain tin, 2 parts ; cadmium, 1 part ; bees- 
wax, 1 part. Melt them together in a 
porcelain crucible, at a heat not exceed- 
ing 600® F., and “cast” the alloy so as 
to form a small ingot, which, when cold, 
must be reduced to filings. For use, a 
small quantity of these “filings” is formed 
into an amalgam with quicksilver, the ex- 
cess of the latter is squeezed out through 
i\ piece of chamois leather, and the amal- 
gam at once applied to the tooth. The 
cement is recommended by Mr. Evans as 
very durable and unobjectionable. Its 
color is intermediate between that of sil- 
ver and tin, but it is said not to darken 
.so readily as the simple amalgam of those 
metals. 

3. — Fairthorne's Cement. — Powdered 
glass, 5 parts ; powdered borax, 4 parts ; 
silicic acid (SiO^), 8 parts; zinc oxide, 
200 parts. Powder very finely, and mix ; 
then tint with a small quantity of golden 
ocher or manganese. The compound, 
mixed, before use, with concentrated, 
syrupy zinc chloride solution, soon be- 
comes as hard as marble, and constitutes 
a very durable tooth cement 

4. — ^ufto Percha Stopping .-^. — ^Thls 
is pure, uncolored, native gutta percha. 
A small piece is softened In hot water 
and at once applied. It answers well 
for filling hollow teeth, with central cavi- 
ties, and Is efficient and durable. 

b. — Soften gutta percha on a tin or 

porcelain slab, over boiling water. Knead 
in gradually zinc oxide until of a suitable 
cpnalatel^y. Knead thej m through^ 
for ail hour pr more. ’ , 

c. — Temporary Stopping, 7 ^jSP|iite bees- 
wax, -■i' o** ; red gutp^^pef^lP:^, o». ; pre- 
cipitated .calcium . ca)i|i|i|r;'^ ~'0a. .Melt 
the - 'Urax^ add vgi«dual|:^*'tutta''p^ 

the caldtiim carbonate. 
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kneading all together in a warm mortar. 

d. — ^Aluminized Gutta Percha Stopping. 
— Aluminum filings, 5 oz. ; prepared chalk, 
% oz. ; zinc oxide, 1 oz. ; white gutta 
percha, 8 oz. Mix with the aid of gentle 
heat. 

5. — Huebner*s Cement. — ^Zlnc oxide, 500 
parts ; powdered manganese, 1.6 parts ; 
yellow ocher, powdered, 1.5 to 4.0 parts ; 
powdered borax, 10 parts ; powdered 
glass, 100 parts. As grinding liquid it is 
well to use exclusively acid-free zinc chlo- 
ride, which one may prepare oneself by 
dissolving pure zinc, free from iron, in 
concentrated, pure hydrochloric acid, in 
such a manner that zinc is always in ex- 
cess. When no more hydrogen is evolved 
the zinc in excess is still left in the so- 
lution for some time. The latter is fil- 
tered, and boiled down to the consistency 
of syrup. Commercial zinc oxide cannot 
be employed without previous treatment, 
because it is too loose ; the denser it is 
the better is it adapted for dental ce- 
ments, and the harder the latter -wili be. 
For this reason it is well, in order (o 
obtain a dense product, to stir the com- 
mercial pure zinc oxide into a stiff paste 
with water to which 2% of nitric acid 
has been added ; the paste is dried and 
heated for some time at white heat in a 
Hessian crucible. After cooling, the zinc 
oxide thus obtained is very finely pow- 
dered, and kept in hermetically closing 
vessels, so that it can absoj’b no carbonic 
acid. The dental cement prepared with 
such oxide turns very hard, and solidifies 
with the concentrated zinc chloride solu- 
tion in a few minutes. In place of the 
zinc-chloride cements, phosphate-zinc ce- 
ments are, of late, more and more gain- 
ing ground. They all consist, essentially, 
or zinc oxide and the thickish liquid of 
meta- or pyro-phosphoric acid. Mix pyro- 
and meta-phosphorlc acid, or dissolve In 
ortho-phosphoric acid, either pyro-phos- 
phoric acid or meta-phosphoric acid or 
pyro-phosphoric acid anhydride; the li- 
quid may also contain zinc oxide, dis- 
solved, about 1-20 to 1-10. 

6. — Phosphate Cement — a. — • Concen’ 
trate pure phosphoric acid till seml-solld ; 
mix aluminum phosphate with it by heat- 
ing. For use, mix with basic oxide of 
zinc, to the consistency of putty. The 
light oxide of zinc should not used 
here, nor in making oxychloxides. Thb 
cement sets in two miimtes. 

b.-— “By calcinning tnagnesiuxp nitrate 
an oxide is made. This, when j^drated, 
forms a durable cement Wbdb mixed 
with phosphoric acid it hardens at once, 
growing so hot as to bum the 
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basic oxide of zinc forms with phosphoric 
acid a slower setting cement, the Indica* 
tion Is plain. 1 have used for pulp cap- 
ping and temporary filling the following 
mixture : Basic oxide of zinc, 2 parts ; 
oxide of magnesium, 5 parts ; grind them 
together. For use, mix to a paste with 
syrupy phosphoric acid. This sets in 
30 seconds.*’ 

7. — .pottdre MetalHque. — According to 
Mr. Redwood, the article sold In Paris 
under this name is a triple amalgam of 
mercury, silver and ammonium, with the 
latter in excess. 

8. — Silica. — mixture of levigated por- 
celain, plaster of parts, and steel filings, 
in equal proportion, made into a paste 
with thick, quick-drying copal varnish. 
It is only adapted to fill central cavities 
in the double teeth, as its color unfits it 
for the front ones. 

9. «— goreZ’s Cement. — Mix commercial 
zinc white with half its bulk of fine sand, 
adding a solution of chloride of zinc of 
1.26 specific gravity, and rub the whole 
thoroughly togeher in a mortar. The 
mixture must be applied at once, as it 
hardens very quickly. (See also Zinc 
below.) 

10. — Taveare*s. — ^This is powdered mas- 
tie mixed with about half its weight of 
ether, and then with sufficient powdered 
burnt alirni to form a stiff paste. It 
must be kept in a closely stoppered bottle 
It has little hardness and durability. 

11. — Vienna Cement. — ^Powdered asbes- 
tos made into a paste with thick mastic 
varnish. Neither hard nor durable. 

12. — Winh*s Cement. — Levigated quartz 
made into a paste with very thick mastic 
varnish. The color is good, but it is not 
very durable. 

13. — Zinc Amalgam ; DentisVs Zinc . — 
Pure zinc filings, combined with twice 
their weight of quicksilver, a gentle heat 
being employed to render the union more 
complete. It is best applied as soon as 
made. Color, gray ; often proves effective 
and durable. 

14. — Zinc Cement, Oxychloride o/.— -a. — 

This cement, or mastic, is prepared by 
mixing 1 part of the finest pulverized 
glass with 3 parts of oxide of zinc thpr- 
Odjehly calcined (made from the Carbon- 
es), which is afterward kept in well 
stblipered glass vials. Separately, 1 part 
of borax is dissolved in the smallest pos- 
sible quantity of water. It is mixed with 
a s^tion cff chloride of zlUc of l.S to 
^ 4^ Is kept ih this state in 

Weil closed} vials. To use this mastic, 
endtigh ol mixed with some 

df the liqu^ lb fond a puttir, wh^ hidd- 
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ens readily until like stone. Under the 
name of Paris dental cement, a similar 
preparation is sold in the pharmacies 
which has even been used for filling hollow 
teeth. This composition can serve excel- 
lently for many other purposes ; for exam- 
ple, to attach to each other different parts ^ 
of technical, scientific or domestic appli- 
ances, where a tenacious, quickly hard- 
ening cement is required. 

b. — That in most general use for ordi- 
nary plugging is composed of oxide of 
zinc, 5 ; silex, 2 ; borax, 1 ; moistened 
with a solution of 1 oz. zinc chloride in 
6 drams of water. Where it is to be used 
as a capping or temporary filling over 
freshly exposed pulps, the fluid should 
be zinc chloride 1 oz.. water 1 to 2 oz., 
making a .solution of only sufficient 
strength to cause the mixture to set. The 
cavity having been cleaned, creosote 
should be applied to the exposed pulp, 
and the oxychloride Introduced in a semi- 
fluid state, and protected by a rubber 
dam from the fluids of the mouth until 
properly hardened (half an hour usually 
suffices). It is advisable to allow sev- 
eral days to intervene for the more thor- 
ough solidification of the cap prior to 
the removal of the excess of material and 
final Insertion of the metal stopping. 

GLASS, PORCELAIN, CROCKERY, 
MARBLE CEMENTS 
1. — Shredded Russian isinglass, cut Pe- 
nang isinglass, water, absolute alcohol, 
acetic ether, gum mastic, gum ammoniac, 
sandarac, of each svifficient. Macerate in 
cold distilled water, not over 70® F., for 
24 hours, equal parts of best shredded 
Russian and cut Penang isinglass. Strain 
off all superfluous fluid by letting the 
swollen gelatine remain for a few minutes 
on a coarse towel stretched over a colan- 
der. Dissolve at a gentle heat in the 
.smallest possible quantity of alcohol of 
50®, and strain through a cloth to .re- 
move the muscular fibers. Add to apor- 
tlon of absolute alcohol 5% of its volume 
of acetic ether, and in this dissolve as 
much of the following mixture as will 
make a liquid of the consistency of syrup : 
Gum mastic, 1 part ; gum ammoniac, 2 
parts; sandarac, 3 parts. Mix the solu- 
tion of gelatine and the solutloin oi gmoB 
in equal parts, thordughly incorporating 
the mixture. Put imb small vials, and 
cork well. When required for use, heat 
In h water, bath ufilil fluid. 

Wtter glaiw^ i«34d sp. gr. 
chalk," ' 1 ■ : ; .kadim, ' It ■: ;iiartik' : 

tiire aiteiXaitely r^aced 
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or precipitated barium sulphate. The ob- 
ject to be warmed; (1) and (2) mixed 
to a thin paste, edges of fractured parts 
smeared with it, and pressed togehher ; 
12 hours to dry. 

3. — Casein and Soluble Glass. — Casein, 
dissolved in soluble silicate of soda or 
potassium, makes a very strong cement 
for glass or porcelain. 

4. — German Cement. — ^An excellent ce- 
ment for glass or earthenware is made as 
follows : Gum shellac, 2 parts ; Venice 
turpentine, 1 part ; fuse together In an 
iron pot, and when partially cool form 
into sticks. When wanted for use, melt 
near a gentle heat. Care must be taken 
while fusing the materials to keep the 
vessel closed, as the turpentine is very 
inflammable. Or : Litharge, 2 parts ; un- 
slaked lime and flint glass, of each 1 part ; 
pulverize separately, and mix. To use it, 
wet with old drying oil. 

5. — London Cement. — The London ce- 
ment for joining broken glass, china, 
wood, etc., is made by taking a piece of 
Gloucester cheese, boiling it 3 times in 
water, etc., is made by taking a pice of 
evaporate, and mixing the paste thus left 
with dry quicklime. 

6. — Mucilage, to Unite Glass, Wood 
or Porcelain. — a. — Strong gum arable so- 
lution, 8 1-3 oz., to which a solution of 
30 gr. sulphate of aluminum, dissolved in 
2-3 oz. of water, is added. 

b. — Put 1 or 2 drops of glycerine in a 
small bottle of mucilage. This will pre- 
vent the gum cracking or drying. Too 
much glycerine must not be added, as 
that would prevent the gum from hard- 
ening. 

7. — Riveting Porcelain and Glass. — Ac- 

cording to the Metallarbeiter, porcelain 
(and glass) can be quite readily pierced 
with steel tools. Hardened drills of or- 
dinary shape, moistened with oil of tur- 
pentine, if the glaze or vitreour body is 
to be pierced, are best for this purpose. 
In the case of majolica, and glass with- 
out enamel, the drilling should be done 
under water. The vessel should be filled 
with water, and placed in a r^ptacie 
containing water, so that the drill is used 
under water, and after piercing the clay 
body, reaches the water again. In the 
case of objects glazed bn the inside, in- 
stead of fllllxig them wli^ water, the spot 
where the dtii! must come through may 
be underlaid : with cork. The pressure 
.with which Che drill is worked is de- 
tennined by the hardnei^ df the mate* 
rtii } bm w tool is about t6 f^ch 

^ bther^ tatoUld gradually -de* 

ceaiM almost aitog^er, 
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so as to avoid chipping. In order to en- 
large small-bore holes already existing, 
three-cornered or four-square broaches, 
ground and polished, are best adapted. 

8. — Stick Cement.— a.-^Melt together, 
sulphur, 6 parts ; white Burgundy pitch, 

4 parts ; shellac, 1 part ; elemi, 2 parts ; 
mastic, 2 parts ; powdered kaolin, passed 
through a very fine sieve, 6 parts. Before 
applying, the surfaces to be Joined must 
be carefully heated. 

b. — Best 'and purest gum arable is put 
into a small quantity of water, and left 
till next day, when it is of the consist- 
ency of treacle. Calomel (mercurous 
chloride or subchloride of mercury, poi- 
son) is then added to make a sticky mass, 
and well mixed on a glass plate with a 
spatula. No more is to be made than 
that required for immediate use. The 
cement hardens in a few hours, but it is 
better to leave it for a day or two. 

c. — The Pharmacist recommends the fol- 
lowing as a proved recipe : “Take 1 oz. 
of Russian isinglass, cut it in small 
pieces, and bruise well, in order to sepa- 
rate the fibers ; then add 6 oz. of warm 
water, and leave it in a warm place that 
the isinglass may dissolve, which will re- 
quired from 34 to 48 hours. Evaporate 
this to about 3 oz. Next dissolve H oz. 
of mastic in 4 oz. of alcohol, and when 
this Is ready transfer the isinglass from 
the evaporating dish to a tin can (an 
empty ether can will be found conven- 
ient), heat both solutions, and add the 
mastic solution to the isinglass in small 
quantities at a time, shaking the can vio- 
lently after each addition. While still 
hot strain the liquid through muslin cloth 
and put up in %-oz. bottles. This ce- 
ment is very valuable, and articles such 
as mortars, graduates, etc;, mended with 
it, have been In use for years ; and, in 
fact, seem to be stronger than they were 
originally. 

d. — ^Pure casein (see Casein) is dis- 
solved in sodium silicate (water glass) 
in the proportion of 1 part of casein to 
6 or 7 of the silicate. Apply at once, 
and dry in the air. 

e. — ^Use bleached shellac and turpen- 
tine, varying proportions. 

f. — *-Eleml, 1 part ; shellac, 4 parts ; tur- 
I^ntine, 2 parts. Melt; 

' g.^tlse Clax^da balsam, which can be 
obtained at any artists* cotorman" This 
is uied by optieians to cement their lenses 
together, ^ and peifectly trfinsp«iw|i^^ ■ 

B.^Transparent 

1 -part of India rubber in ' 64 
dilon^Orm ; th<ai add guih in 
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with frequent shaking. Apply with a 
camel’s-hair brush. For glass. 

b. — ^According to Dingler*s Polytechn. 
Journal, a very strong, transparent ce- 
ment, applicable to wood, porcelain, glass, 
stone, etc., may be made by rubbing to- 
gether in a mortar 2 parts of calcium 
nitrate, 25 parts of water, and 20 parts 
of powdered gum arable. The surfaces 
to be united are to be painted with the 
cement, and bound together until com- 
pletely dry. 

c. — Pure, unvulcanized rubber, 75 parts ; 
dissolve In 60 parts of chloroform, and 
15 parts of mastic are added. 

10. — Water Glass Cement. — Solution of 
water glass, 48 parts ; elutriated glass 
powder, 8 parts ; elutriated powder of 
fluorspar, 16 parts. Stir together quickly. 
The paste which is formed should be ap- 
plied at once. This cement hardens in 
a few days, so that the article can be 
heated with safety. 

Crockery Ware. 

1. — One of the strongest cements, and 
easiest applied for this purpose, is lime 
and the white of an egg. To use it, take 
a sufficient quantity of the egg to mend 
one article at a time, shave off a quan- 
tity of lime, and mix thoroughly. Ap- 
ply quickly to the edges, and place firmly 
together, when it will very soon become 
set and strong. Mix but a small quan- 
tity at one time, as it hardens very soon, 
so that it cannot be used. Calcined plas- 
ter of Paris would answer the same pur- 
pose as lime. 

2. — Isinglass, 1 part, steeped in 4 parts 
of water, and dissolved in 4 parts of gla- 
cial acetic acid. 

3. — Botany Bay. — ^Yellow gum and 
brick dust, equal parts, melted together. 
Used to cement coarse earthenware, etc. 

Glass, Cements for, 

1. — ^Flve parts of pumice-stone are 
mixed with 1 of turpentine and 2 of 
shellac. 

2L — India rubber, 10 parts ; chloroform, 

6 parts ; mastic, 2 parts. This size is 
also good for making glass adhere to 
other hard surfaces. 

3:-^Z)elieate glassware, such as Vene- 
tian glass, can be cemented with best fish 
applied hot and afterward tied well 
parts of gelatine are mixed 
with parts of add ehromate of Ume. 
in sdntliMt This cement is hardened by 
Oie aetkm of light 

5y^-I<eadi ^ 3 parts ; tin, g parts ; bis- 
mutli, 1 ^^ A good cement iftr 
giags» and ane whida 

IM 
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the solvent action of water, may, accord- 
ing to Herr H. Schwartz, be prepared 
by the following process ; From 5 to 10 
parts of pure, dry gelatine are dissolved 
in 100 parts of water. To the solution 
about 10% of a concentrated solution of 
bichromate of potash is added, and the 
liquid is kept in the dark. When arti- 
cles Joined by this cement are exposed to 
the light the gelatine film is acted upon 
by the chemical rays, the chromate being 
partially reduced, and the film of cement 
becomes tough and durable. 

6. — Fuse together equal weights of 
rosin, yellow wax and Venetian red. 

7. — Soak isinglass In water, and dis- 
solve the swollen mass in glacial acetic 
acid. 

8. — Fuse together : Rosin, 8 lb. ; plas- 
ter of Paris, 2 lb. 

9. — Fuse together : Rosin, 10 lb. ; shel- 
lac, 2 lb. ; rouge, 1 lb. 

10. — Best gelatine, 100 parts, dissolved 
by warming in 150 parts of 90% acetic 
acid ; then add 5 parts of ammonium bi- 
chromate in fine powder. Keep away 
from light. When drying mended parts, 
expose directly to the sun. 

11. — Finely pulverized caustic lime, 10 
parts, triturate with 25 grams of fresh 
egg albumen, add 10 parts of water, then 
mix with 65 parts of plaster of parls, 
and apply at once. 

12. — Take % oz. of white glue and dis- 
.solve in the smallest quantity of water 
possible : then add 2 oz. proof spirits, 
and dissolve in it 10 gr. gum ammoniac 
and 30 gr. of gum mastic. Mix carefully 
with the glue solution, and when wanted 
for use immerse in hot water until in a 
liquid condition. Apply to the edges of 
the broken material, and unite carefully. 
This will bear an ordinary degree of 
warmth, but not likely to stand boiling 
water. 

13. — ‘Dextrine Paste.— Yellow dextrine, 

8 oz. ; thymol, 10 gr. ; tepid water, 18 
fl.oz. Dissolve. 

14. — Lime-Oil Cement. — Quicklitnei 4 
parts ; litharge, 6 parts ; linseed-oil var- 
nish, 1 part. 

15. -— CW Cer7i.en.t.— a.— Burned lime, 10 
parts; litharge, 16 parts; pipeclay, 5 
parts; llnseed-oll varnish, 3 parts. 

b.— Without He^t— Boll isix^lass In 
water to a creamy consistency, and add 
a little alcohol. Wam before using. 

Melt 5 or 6 bits of gum mastic, as 
large as peaa, In the amallest quantity oi 
alcohol ; mix with 3 of sol^ 
isinglaM (made by dlgK^vIng Muglaai 
in boiling brandy to ha^^ 

previously ■■ thlxed 

X 
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with 2 or 3 bits of galbanum, or gum 
ammoniac ; keep in a well corked bottle, 
and gently heat before using. 

d. — With a small camePs-halr brush 
rub the edges with a little carriage oil 
varnish, and, if neatly put together, the 
fracture will hardly be perceptible ; and, 
when thoroughly dry, will stand both fire 
and water. 

e. — Dissolve fine glue in strong acetic 
acid to form a thin paste. 

f. — Canada balsam, or clear glue (gela- 
tine), to which has been added a small 
quantity of bichromate of potash. The 
latter soon loses its yellow tint, and be- 
comes unaffected by damp when exposed 
to daylight. 

g. — Two parts of common black pitch 
and 1 part of gutta percha, melted, and' 
worked together till mixed ; or 2 parts 
shellac, 1 part Venice turpentine, melted 
together. These would want using warm. 
They are both impervious to weather in- 
fluences. 

Porcelain and China. 

1. — Gum ammonlacum, 3 dr. ; Brazilian 
isinglass, 3 oz. ; distilled water, 6 oz. ; 
methylated spirit, 12 oz. Add 4 oz. of 
alcohol to the water, in which dissolve 
the isinglass by the aid of gentle heat; 
dissolve the gum in the remainder of the 
alcohol and add to the previous solution. 

2. — ^Fresh casein, 100 parts ; triturate 
well with sufficient soluble glass to make 
a mass of the consistency of honey. 

3. — Add plaster of parls to a strong 
solution of alum until the mixture is of 
the consistency of cream. It sets readily, 
and is said to unite glass, metal, porce- 
lain, etc., quite firmly. It is probably 
suited for cases in which large rather 
than small surfaces are to be united. 

4. — Use thick white lead paint 

5. — Milk is coagulated with acetic acid, 
and the casein thus formed is washed well 
in water and then dissolved in a cold 
saturated solution of borax ; a clear solu- 
tion is thus obtained which is superior 
to gum arable. For porcelain, mix with 
finely powdered quicklime, apply to the 
ware immediat^y, b|nd with cord, and ex- 
pose to gentle heat 

>6. — Into a clear solution of gum arable 
stir plaster of paris ; use immediately : 
water will destroy the Joint made by this 
cement , 

7>«*^Melt together 7fi gr, of fish glue 
and 5 drams of gladal acetic acid ; «Ptei^ 
ward heat the solution until it beemnes of 
a i^rmpy consietency; so as to lonn a 
upop coohiiig* To use it* the 
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is placed upon a stove, in order to bring 
it to a liquid state, after which the edges 
of the broken crockery are coated with 
it, and the pieces strongly compressed. 

8. — Gelatine, 2 oz. ; water, 4 oz. ; when 
the gelatine has fully swelled add 2 oz. of 
glacla'l -acetic acid. 

9. — Russian glue, 8 oz. ; wated 4 oz. 
Macerate for 4 hours, then dissolve In 
water bath, and add 6 oz. of strong acetic ' 
acid. 

10. — ^An almost invisible joint may be 
made, with careful handling, with the fol- 
lowing : Chloroform, 60 parts ; India 
ruber, 25 parts ; mastic, 15 parts. Cut 
the ruber into shreds, put into a suitable 
vial, and pour on the chloroform. Stop- 
per tightly and set aside until the rub- 
ber Is disolved : then add the mastic, and 
let stand until the same is dissolved. Ap- 
ply the cement to each surface to be 
united, and let the pieces stand until the 
greater part of the chloroform is evapo- 
rated ; then unite, press firmly to place, 
and, if possible, tie in position. When 
the cement is apparently thoroughly dry 
on the surface scrape off the superfluity, 
and dust over the line of Junction a lit- 
tle zinc oxide, chalk, powdered infuso- 
rial earth, or some such material, and 
with a clean pencil brush It over the 
Joint. After the cement has become per- 
fectly dry remove the cords and rub off 
the superfluous powder. The Joint can 
scarcely be discovered if the work has 
been well done. 

11 . — Cheese Cement. — ^Take skim-milk 
cheese, cut it in slices, and boil H in 
water. Wash it in cold water, and knead 
it in warm water several times. Place 
it, warm, on a levigating stone, and knead 
it with quicklime. It will Join marble, 
stone, or earthenware so that the Joining 
is scarcely to be discovered, 

12 . — Sulphur Cement. — Sulphur, 7 
parts; white pitch, 5 parts; shellac 
(bleached), 1 part; mastic, 2 parts; gum 
elemi, 2 parts ; glass meal, 7 parts. 

^Special Purposes. 

1 . — Cap Cements . — These are so named 
because they are used to fix on parts, of 
electrical or other apparatus to glass. 
They are very useful for many purposes, 
and should find a place in every laboifa- 
tory and amateur's workshop, (See also 
Faroda/y's Cement.) a^---Glue best white* 
11 os. ; white curd soap, 1 oz. ; pLamr 
of parls, 3H ib. ; water, H giA* lis® 
glue Is put to soap overnii^t in 
enougfh of the water to well oCV^ th 
the morning <mr when piN»^ 
it is dissolved; b>getliee wUh thi 
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the rest of the water, previously heated 
to boiling. When a quantity of the ce- 
ment is required, a sufficient quantity of 
the plaster of paris is mixed up quickly 
with enough of the warm liquid to form 
a smooth thin paste. This paste must be 
used at once, as it soon sets or hardens. 
When hardened it is impervious to coal 
oil. 

b. — (C. G. Williams.) Equal weights 
of red lead and white lead used for chem- 
ical and electrical purposes. For cement- 
ing glass tubes, necks of balloons, etc., 
into metal mountings. This is preferable 
to white lead alone, and may be depended 
on for temperature up to 212®. 

c. — Rosin, 5 lb. ; beeswax and dried 
Venetian red, of each 1 lb. ; melted to- 
gether. 

d. — Black rosin, 7 lb, ; red ocher, % lb. ; 
plaster of paris, lb., well dried, and 
added while warm ; heat the mass to a lit- 
tle above 212® F. (100® C.) and agitate it 
together till all frothing ceases, and the 
liquid runs smooth ; the vessel is then re- 
moved from the fire, and the contents are 

, stirred till sufficiently cool for use. 

e. — Linseed oil, 4 oz.. added to the in- 
gredients of the last, 

2.— Chemicai Cement, — a. — A good ce- 
ment for chemical and electrical appara- 
tus may be prepared by mixing 5 lb. of 
rosin, 1 lb, of wax, 1 lb. of red ocher and 
2 oz. of plaster of i)aris, and melting the 
whole with moderate heat. 

b. — Yellow wax, 4 parts ; common tur- 
pentine, 2 parts ; Venetian red (well 
dried), 1 part ; melted together. Use as 
a temporary stopping or lute for the ends 
or Joints of tubes which are not exposed 
to much heat, as in alkalimetry. 

c. — Mix equal parts of wheat flour, 

finely powdered Venetian glass, pulverized 
chalk, and a small quantity of brick dust, 
finely ground ; these ingredients, with a 
little scraped lint, are to be mixed and 
ground up with the white of eggs. It 
must then be spread on pieces of fine linen 
cloth, and applied to the crack of the 

glasses, and allowed to get thoroughly dry" 
before the glasses are put to the fire. 

d. - — ^Equal parts of pitch, rosin and 

pilaster of paris, thoroughly dried; mix 
tii^ether. Used for the masonry of chlo- 
nhe Chambers, vitriol works, etCv and as 
a lining for casks intend^' to hold chib- 
ride ''of:'niiie. ''.- ' ' 

, Pprqe^ to 

, varnii^, ' lit''- parts. ;■ "dry- 
liiir oil,. tvirpbhtihe,^^^ 

■■(i«eded;;«rpi^:..giue,. $ ® 

^ ■■ r" -burnt v- -tmiiw,' ' ^ 
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parts ; calcined plaster, 2 parts ; boiled 
oil, 1 part. 

c. — The National Druggist says, reply- 
ing to a correspondent who complains 
that porcelain letters are difficult to keep 
fastened to glass, that the failure of some 
cements to hold is due to the difference 
In the rate of expansion of the glass and 
porcelain, and recommends a cement that 
is likely to overcome the difficulty, as fol- 
lows : Slake 15 parts of fresh quicklime 
in 20 parts of water ; melt 50 parts of 
cautchouc and 50 parts of linseed-oil var- 
nish together, and bring the mixture to 
a boil. While boiling pour the liquid on 
the slaked lime, little by little, under con- 
stant stirring. Press the mixture, while 
still hot, though muslin, to remove any 
possible lumps, and let cool. It takes this 
cement 2 days to set completely, but when 
dry it makes a joint that will resist a 
great deal of pulling, whether from expan- 
sion or contraction, or force acting di- 
rectly (as a wedge) to pull apart the 
pieces united with it. By thinning the 
mixture dowm with oil of turpentine a 
brilliant, powerfully adhesive varnish is 
obtained. 

d. — Eight parts of starch are mixed 
with 10 parts of finely powdered chalk, 
by using equal parts of alcohol and water, 
with the addition of 3 parts of Venice 
turpentine. 

e. — Solution sodium .silicate, 30 parts ; 
slaked lime, 45 parts ; mix, and add 
litharge, 30 parts ; glycerine, q. s. ; make 
a paste, and use immediately. 

f. — Glass Labels to Bottles. — Rosin, 1 
part ; yellow wax. 2 parts ; melt together. 

4. — (JicLHcr's Solvent. — a. — ^Dissolve soft 
.soap in 3 times its weight of strong lye. 

b. — Make a thin paste or cream with 
freshly slaked lime and twice its weight 
of pearlash and a little water. 

5. — Grinder's Cement. — a. — Pitch, 5 
parts ; wood ashes and hard tallow, of 
each ’ 1 part ; melted together. 

b. — Black rosin, 4 lb. ; beeswax, 1 lb. ; 
melt, and add of whitting, previously heat- 
ed red hot, and still warm, 1 lb, 

c. — ^Shellac, mel^, and applied to the 
pieces slightly heated, . Used to fix piebes 
of glass w^ile grinding. The last is tised 
for lenses and fine work. 

6. -*-Lense«.— a— ^In those of foreign 

m%ke an Arborescent appearance is occa- 
sionally to be seen l^tweert the eleipen^ 
tary parts of which the lens in com^bOA^- 
This arises from the drying or shi4itlclng 
OPilie balSkm Is oelmenteit. 

To theiliedy thi# iinoii the it 

hi 4shiaii atttriMher 

hed4ed ; Ull -• 
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the components, the clean with ether, 
benzole or turpentine. Next place a drop 
of pure balsam on the center of the con- 
cave surface and gently press the convex 
one down upon it until the balsam spreads 
and oozes out at the edges. Then apply 
a gentle heat until the balsam is found to 
have been hardened. 

b. — C. Fleck {Photograph. Chron.) 
gives the following formula for a cement 
for setting objectives and other lenses 
in situ : Balata gum, 1 part ; mastic, 1 
part; white shellac, 1 part; benzol, 73 
parts ; chloroform, 75 parts ; mix. 

7. — Marble. — a. — Gum arable, 1 lb. ; 
powdered plaster of parls, 1% lb.; sifted 
quicklime, 5 oz. Mix the gum with 4 oz. 
of hot water into a thick mucilage, add 
to it the powdered plaster of paris and 
the quicklime, adding several ounces more 
of water. Heat the part of marble to 
be mended and press tight. Excellent for 
mending marble slabs, etc. 

b. — Marble table tops, tops of commodes, 
etc., that become loose, may be firmly 
fixed, says the Werkstatt, by a cement 
of carpenter’s glue and plaster of paris, 
which is durable and strong. The glue 
is soaked in cold water until it absorbs 
all it can, the surplus water is drained 
off, then it is put on the fire and melted. 
When entirely dissolved, burnt sypsum is 
sifted in until it forms a thin paste with 
the glue. Stir vigorously, and apply this 
paste quickly to the wood and the mar- 
ble, adapt the later to place, and let 
.stand. The mixture hardens very quickly, 
hence it is necessary to be expeditious in 
making the application. Apply pressure 
to the slab if it is not already heavy 
enough to fit snugly. I.<et dry for 2 days. 

c. — Enamel Shields to Marble Slabs. — 
(1) Two parts of finely crushed quartz 
and 1 part of finely ground heavy spar, 
or 3 parts of finely ground glass and 2 
parts of finely crushed fluorspar, are 
mixed with silicate of soda to a thick 
paste, and used at once. If in place of 
the soda water glass, potash water glass 
is used, the cement will harden much more 
rapidly. 

(2) The following solutions are pre- 
pared warm, best of all In the water 
bath : <a) Steeped isini^s, 2.part8; 96% 
alcohol, 8 parts; <b> mastic, 2 parts; 
chloride of amutonia, 1 part; 98% alco* 
hoi, 12 parts, Both solutions are thor- 
oughly; mlxed^^^^ w^ warm. Wtm used* 
me eetnent and the artMe to foe cenMgited 
mdst he Imted ; the eemmit is iq;»plied hi 

W A welblinown ablixtion of giAta 
pefOba in chloroform, known os trau- 
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maticine, mixed with concentrated water- 
glass solution, is used for cementing. 

8. — Meerschaum, Cement for, — a.— 
Take some garlic, and crush it, in order 
to form a kind of dough ; rub over the 
broken pieces of meerschaum with it, and 
reunite them by pressing very closely ; 
bind them with iron wire, according to 
the strength of the pieces, and finally boll 
them for half an hour in a sufficient quan- 
tity of milk. Casein and quicklime ce- 
ments apply here. 

b. — Dissolve casein in a solution of 
water glass (silicate of soda) and stir 
into It calcined magnesia, and use at once. 
Casein is prepared by allowing perfectly 
skimmed milk to stand until It curdles, 
when the casein Is filtered out and washed 
on th^ filter. To simplify above a little 
fresh cheese may be boiled in water and 
mixed with slaked lime and ashes, using 
10 parts cheese, 20 parts water, 2^t parts 
lime, and 2 parts wood ashes. 

9 . — Wash Basins, Cement for . — Glass 
meal, 2 parts ; litharge, elutriated, 2 
parts ; linseed-oil varnish, 1 part. Wet 
the powders slightly with the oil. heat 
and gradually add the rest. Do not use 
the basin for 4 days. Glass meal can 
be made by heating glass and throwing in 
cold water. Grind and elutriate. 

JEWELERS’ CEMENT 

1 . — Amber.-~a. — Melt mastic in linseed 
oil. Use hot. 

b. — ^Moisten the surfaces with solution 
of poush and press them together. 

c. — Smear with boiled Unseed oil, press 
strongly together and heat over a clear 
charcoal fire. To keep the parts in firm 
contact, it may be well to bind them to- 
gether with fine, soft iron wire. The sur- 
faces should be carefully cleansed before 
applying the cement, and as the solvent 
is very volatile, arrangements shbuld be 
made beforehand for applying compres- 
sion so that no time be lost. 

d. -^A solution of hard copal in ether 
has been suggested. 

2. — Amber, Meerschaum and Ivory . — 
Soften 8 parts of isinglass in water con- 
taining a little alcohol. Add to it 1 part 
of galbanum, I part of gum ammoniac 
and 4 parts of alcohol. The mixture is 
used hot 

3..^r7?te?iian.-^.-^Employed hy Ori- 
ental jewelers. Dissolve parts of gqifi 
mastic in 60 |»axt8. of ahsolute alcohol, 
dissave separately 20 parts of fiah glue 
in iOO paru of water on the water p&ik- 
with gentle five and add 10 parts of alco^ 
hoi Of 50«. Ham dissolve 5 parts ol ainp 
moniaeai gum in 25 i^rts of aloCfiiOl of 

r > 
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50®. Mix the first solution with the sec- 
ond, stir well until assured of complete 
mingling, then add the ammoniacal gum 
and stir again. Finally put the whole on 
the water bath under moderate heat, in 
order to bring down the preparation 
by evaporation to 175 parts only. 

b. — Dissolve 5 or 6 bits of gum mastic 
the size of a large pea in as much spirits 
of wine as will suffice to render it liquid ; 
in a separate vessel dissolve as much Isin- 
glass (previously softened in water, 
though none of the water must be used) 
in rum, or other spirit, as will make a 
2 - 02 . phial of very strong glue, adding 2 
small pieces of gum ammoniacum. which 
must be rubbed or ground till they are 
dissolved ; then mix the whole with a suffi- 
cient heat. Keep it in a phial closely 
stopped, and when it Is to be used s^t the 
phial in boiling water. The preceding is 
also effectual in uniUng almost all sub- 
stances even glass, to polished steel. 

c. — Thick isinglass glue, 1 part ; thick 
mastic varnish, 1 part. Melt the glue, 
mix and keep well corked. Heat in hot 
water to use. 

d. — Isinglass soaked in water and dis- 
solved in spirit, 2 oz. (thick) ; dissolve in 
this 10 gr. of very pale grum ammoniac 
(in tears) by rubbing them together ; then 
add 6 large tears of gum mastic, dissolved 
in the least possible quantity of alcohol. 

e. — Isinglass dissolved in proof spirit 
(as above), 3 oz, ; bottoms of mastic var- 
nish (thick, but clear), 1% oz. ; mix well. 

-^Keller's Armenian Cement . — Soak 
isinglass, H oz., in 4 oz. water for 24 
hours ; evaporate in a water bath to 2 oz. ; 
add 2 oz. alcohol and strain through 
linen ; mix this while warm with a solu- 
tion formed by dissolving % oz. best mas- 
tic in 2 oz. alcohol ; add of powdered gum 
ammoniac 1 dr. and triturate together 
until perfectly incorporated, avoiding as 
much as possible the loss of spirit by 
evaporation. 

4. — Horn and Bone. — Dissolve in 6 
parts linseed oil, 5 parts of mastic and 2 
parts of turpentine. 

5. — Bom and Shell. — Dissolve 500 
parts of glue on the water bath with 125 
parts of alcohol: add 10 parts of pulver- 
ized alum and mingle the whole on the 
hre. If the cement is too thick water is 
to be added. 

4-— /bory.— a.— Dissolve 1 part of Isin- 
glass imd 2 parts of white glue in 30 parts 
of wabw i strain and evaporate to 0 parts. 
Add t-30 of gum mastic^: dissolved in 
% i part m alcohol ; kdd l piu^ of zinc 
white. When required for vm, 
shake up. ■ 
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b. — Moisten thoroughly a small quan- 
tity of very finely powdered quicl^me 
with white of egg to form a paste. Use at 
once, clamp parts firmly together and 
leave for 24 hours. Use as little cement 
as possible. 

c. — To cement. Ivory pieces together 
mix 1 part albumen with 1 part glue 
water. Or 

d. — Mix 1 part albumen with 3 parts of 
water or 3 parts of burnt gypsum to a 
thin paste. 

e. — To cement .small pieces of ivory to 

other substances melt 1 part wax, 1 part 
rosin and 1 part turpentine together and 
with the melted mass mix 1 part moun- 
tain flax. Or f 

f. — Melt together 2 parts gutta percha 
and 2 parts of ordinary pitch. Warm the 
parts to be cemented. Apply the cement 
and press the parts together. 

g. — Dissolve 5 parts isinglass and 4 
part.s fine.st gilder’s glue in 30 parts of 
water, warmed. Evaporate the mixture 
to % its volume and add 1-3 part mastic, 
dissolved in 1 part alcohol, and mix in, 
while stirring. 1 part zinc white. The 
cement is applied warm to the warmed 
parts ; it dries very quickly and soon be- 
comes hard, but can be kept for a long 
time in a closed receptacle. 

h. — Boll Isinglass in water until very 
thick, add enough zinc white to make the 
whole the consistency of molasses. 

7. — Jet . — Shellac is the only cement 
used by jewelers for jet. The broken 
edges should be made warm before apply- 
ing the shellac. Should the joint be in 
sight, by smoking the shellac before ap- 
plying it, it will be rendered the same 
color as the jet itself. 

8. — Mother of Pearl . — Isinglass in thin 
sheets, 4 dr. ; mastic, 2 dr. ; amm. chlor- 
ride, powdered, 1 dr. ; alcohol, 3% oz. ; 
water, 4 oz. Steep the isinglass in the 
water for 1 day and then dissolve by aid 
of a gentle heat, add 16 dr. of alcohol, 
pass through a cloth strainer, and to the 
hot solution add, with constant stirring, 
the mastic, previously dissolved in 12 dr. 
of alcohol. 

9. — Seal En(jravers \ — Common rosin 
and brick dust melted together. Use. To 
fix the pieces of metal while cutting, and 
also to secure seals and tools in Uieir 
handles. It grows harder and improves 
every time it is melted. 

10. — temporary cement* 
to fix optical gims, stones, jewelix etc;, 
on gtocks or handles for the purpose of 
palntiiig, nspairing or ornamenting is 
tmde by melting together at a 

rosin, 2 tsz i vmc, i 2 
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oz. ; with this applied to the article when 
heated secure fixation may be obtained, 
unfixed at pleasure by the same means, 
viz., heat. 

11. — Tortoise Shell. — a. — Dissolve in 
1 25 parts 90% alcohol, shellac, 30 parts ; 
mastic, 10 parts, and turpentine, 2 parts. 

b. — Ma.stic, 15 parts ; shellac, 45 parts ; 
turpentine, 3 parts ; sipirt of wine, 90%, 

1 75 parts. 

— Gum mastic, 30 parts: shellac, 30 
parts ; turpentine, 2 parts : spirits of 
wine, 90%, 120 parts. 

d. — Fit the broken pieces carefully and 
wi’ap in a piece of paper to hold them 
firmly in place. Heat 2 pieces of iron and 
place the article with the paper around It 
between them. The iron must not be so 
hot as to burn. Squeeze the article be- 
tween the iron pieces for a few minutes 
and allow it to cool. The shell melts and 
forms a cement which firmly joins the 
broken parts. 

12. — Turkish. — a. — Isinglass, 3 oz. ; 
best gum arable, IMt oz. Put in a bottle, 
cover with alcohol, crok loosely. Put the 
bottle in water and boil until a thorough 
solution is made. Strain. A good ce- 
ment. 

b. — Isinglass, 50 parts ; mastic varnish, 
25 parts. Dissolve the isinglass in as 
little water as possible, adding some 
strong spirit of wdne. The mastic varnish 
is made by pouring rectified spirit of wine 
and benzine over finely powdered mastic. 
Use as small a quantity of the solvent as 
possible in dissolving this. Pour the solu- 
tions together and mix thoroughly, 

LEATHER CEMENTS 

1. — A good , cement is gutta percha dis- 
solved in bisulphide of carbon until it Is 
of the thickness of molasses ; the parts to 
lie cemented must first be well thinned 
down, then pour a small quantity of the 
cement on the parts to be cemented, 
spreading It well so as to fill the pores of 
the leather ; warm the parts over a source 
of heat for about % minute, apply them 
quickly together and press hard. The 
bottle containing the cement should be 
tightly corked and kept In a cool place, 

• 2.— This is made by mixing 10 parts of 

bisulphide of carbon with 1 part of oil of 
turpentine and then adding enough ^tta 
percha, cut into small pieces, to make a 
toujdi» thickly flowing liquid. One essen- 
tial prerequisite to a thorough union of 
the psUts oonalsts in freedom of the sur- 
faces tb be joined from grease. ims may 
be Insured by laying a cloth upem the part 
to be joined and applying a hot to a 
time. The cement is then applied to both 


pieces, the surfaces brought in contact 
and pressure applied till the Joint is dry. 

3. — This glue, though rather complex 
III campositlon, gives good results. Eight 
oz. of rye whisky are diluted with 8 oz. of 
w'ater and the mixture is made into a 
paste with 2 oz. of starch, % of an oz. 
of good glue are dissolved in the same 
amount of water, an equal amount of tur- 
pemtine Is added and the mixture and the 
paste are combined. 

4. — Strong glue, 50 parts : water, suffi- 
cient quantity ; turpentine, 2 parts ; 
starch paste, 100 parts. Dissolve the glue 
over the fire In the water ; add the tur- 
pentine, stir up w'ell and mix with tlie 
•Starch paste w'hile hot. 

5. — Amalgamate by heat gutta percha, 
100 oz. ; Venice turpentine. 80 oz. ; shel- 
lac, 8 oz. ; India rubber, 2 oz. ; liquid 
storax, 10 oz. 

0. — Gutta percha, 1 lb. ; India rubber, 
4 oz. ; pitch, 2 oz. ; shellac, 1 oz. ; linseed 
oil, 2 oz., melted together ; it hardens by 
keeping and needs remelting for use. 

7. — Best glue, 2 lb. ; water, 3 pt. Dis- 
solve by the aid of heat and when the 
solution has become thick add Venice tur- 
pentine, 3 '4 oz. ; liquefied carbolic acid, 
80 min. On cooling this cement congeals to 
a gelatinous mass, which is then to be cut 
in strips and spread upon tin plates to 
dry. B'or use the cement is melted with 
the addition of a little vinegar and applied 
to the freshly cut leather and the points 
presed between warm iron plates for 15 
minutes. 

8. — Gutta percha, 100 parts ; black 
pitch or asphaltum, 100 parts ; oil of tur- 
pentine, 15 parts. Mix. It Is usM hot. 

9. — Belting , — ^Take of common glue and 
American isinglass, equal parts ; place 
them in a boiler and add water sufficient 
to Just cover the whole. Let it soak 10 
hours, then bring the whole to a boiling 
heat, and add pure tannin until the 
whole becomes ropy or appears like the 
white of eggs. Apply it warm. Buff the 
grain off the leather where it Is to be 
cemented, rub the joint surfaces solidly 
together, let it dry a few hours and it is 
ready for practical use, and if properly 
put together It will not need riveting, as 
the cement is nearly of the same nature 
as the leather Itself. 

10 . — Gutta Percha to Leather. — Gutta 
percha, 100 parts ; Venice turpentine, 80 
parts; shellac, 8 parts; pure imvulcan- 
ized rubber, 2 parts; liquid storax; 10 
parts. Heat the turpentine, then add to 
gutta percha and shellaO- Heat ovfO" a 
water bath. 

11. — Coining Leather Straps.-MSlider’s 
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glue, 250 parts ; Isinglass, 60 parts ; gum 
arable, 60 parts ; comminuted and boiled 
In water until a solution of uniform con> 
sistency is obtained, then add Venice tur- 
pentine, 5 parts ; oil of turpentine, 6 
parts; alcohol, 10 parts. 

12. — heather on Top Rollers. — Gum 
arable, 5^ oz ; isinglass, 5% oz. Dis- 
solve separately in water and mix. 

13. — Leather to Pasteboard. — Strong 
glue, 50 parts, is dissolved with a little 
turpentine in a sufficiency of water over a 
gentle fire ; to the mixture is added a thick 
paste made with 100 parts of starch. It 
is applied cold and dries rapidly. 

14 . — Saddle Paste. — Ceresine, natural 
yellow, 1.5 k. : yellow beeswax, 1.5 k. ; 
Japan wax, 1.5 k. Melt on the water 
bath and when half cooled stir in 8 k. 
of turpentine oil. 

15. — Shoemakers' Cement. — a. — Dis- 
solve gutta percha in chloroform to the 
consistency of honey. Heat the surfaces 
to which It is to be applied and press 
together. 

b. — An elastic cement for patching 
shoes (invisible patches), attaching soles 
that have become “started,** etc. Dissolve 
10 parts of gutta percha in 100 parts of 
benzol, pour the solution into 100 parts of 
linseed oil varnish and stir until a homo- 
geneous mixture is obtained. To make a 
firm and nicely appearing job the patch 
should be chamfered down at the edges 
with a keen knife and the shoe leather 
trimmed away around the break so as to 
present a clean, fresh surface to the 
cement. 

c. — Cement for sticking on leather 
patches and for attaching rubber soles to 
boots and shoes is prepared from virgin 
or native India rubber by cutting it into 
small pieces or else shredding it up ; a 
bottle is flUed with this to about one-tenth 
of its capacity^ benzine is then poiured on 
till about 3 parts full, but be certain that 
the benzine Is free from oil. It is then 
kept till thoroughly dissolved and of a 
thick consistency. If it turns out too 
thick or thin suitable quantities must be 
added of either material to naake as re- 
quired. 

d. — The pieces of waste gutta percha, 
first prepared by soaking in boiling water 

sbf t Cut into small pieces and place 
in a vessel and cover with txial-tar oil. 
tightly wk to prevent evaporation and 
ailqw to stand for 24 hours. Welt by 
ftai^ng hii hot water tlU perfectly fluid, 
and stir Before using tt nmMt be 

warmed hs before, bjr statidliig M hot 
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MECHANIC'S CEMENTS 

Chuck Cement To Remove. — To re- 
move chuck cement from lathe work warm 
the object over a spirit lamp and tap 
lightly with a stiff brush ; the wax will ad- 
here to the latter. If in a hurry, a few 
seconds* boiling in alcohol will remove the 
remainder of the wax. 

Turner's^ Cement . — 1. — Rosin, % oz. ; 
pitch, % 02 . ; beeswax, 1 oz. ; melted to- 
gether, sufficient fine brick dust added to 
produce desired consistency. 

2. — Rosin, 2 lb. ; Burgundy pitch, 2 lb. ; 
dried whiting, 2 lb. ; yellow wax, 2 oz. ; 
melted and mixed together. 

3. — Black rosin, % lb. ; yellow wax, 1 
02 . ; melted together and poured into a tin 
canister. 

4. — Use a mixture of rosin, turpentine 
and yellow wax, then add a little pulver- 
ized sealing wax. 

5. — Melt 1 lb. of rosin in a pan over 
the fire, and. when melted, add Va lb. of 
pitch. While these are boiling add brick 
dust until, by dropping a little on a cold 
stone, you think it hard enough. In win- 
ter it may be necessary to add a little 
tallow. By means of this cement a piece 
of wood may be fastened to the chuck, 
which will hold when cool ; and when the 
work is finished it may be removed by a 
smart stroke with the tool. Any traces of 
the cement may be removed from the work 
by means of benzine. 

6. — When wanted for use, chip off as 
much as will cover the chuck to the 1-16 
of an inch, spread it over the surface in 
small pieces, mixing It with % of its bulk 
of gutta percha in thin slices; then heat 
an iron to a dull red heat and hold It 
over the chuck till the mixture and gutta 
percha are melted and liquid ; stir the 
cement until It is homogeneous ; chuck the 
work, lay on a weight to enforce contact, 
leave it at rest 20 minutes. 

7. — The following is a verry excellent 
cement for the use of turners aiid ar- 
tisans in general : Sixteen parts of wWi'* 
ing are to be finely powdered and heated 
to redness, to drive off all the water ; 
when cold, this Is mixed with 16 parts of 
black rosin and I part of beeswak, the 
latter having been previously melted to- 
gether, and the whole stirred till of unl- 
form uonsistency. 

/ ;.MI5fALS . 

bgth eopiit var- 
ll, 10 pgrts i tur- 
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6 parts ; litharge, 2 parts ; powdered white 
lead, 1 part. 

3. — Slaked lime, 1 part ; brick dust, 2 
parts ; boiled linseed oil, 3 parts. Make 
a thoroughly homogeneous mixture of the 
ingredients. 

4. — Glycerine and litharge, stirred to a 
paste, harden rapidly and make a toler- 
able cement for iron upon iron, for two 
.stone surfaces and especially for fasten- 
ing iron In stone. This cement is in- 
soluble and is not acted upon by strong 
acids. 

Brass Joints. 

Caoutchouc, 2 parts ; gutta percha, 1 
part ; brass filings. 10 parts. Melt by the 
aid of heat. 

Brass to Tin. 

To 20 parts of fine, reduced copper add 
sufficient sulphuric acid to make a stiff 
paste. To this add 70 parts of metallic 
mercury and work in, at the same time 
applying heat until the mass assumes a 
wax-Uke consistency. Warm or heat the 
plates to be united to about the same tem- 
perature, apply the mixture, hot, to each, 
then press together and let cool. 

Casein Cement. 

Mix washed quartz sand, 20 parts ; 
casein, 16 parts ; slaked lime. 20 parts. 
Copper to Sandstone. 

Take white lead, 30 parts ; litharge, 3 
parts ; bole, 3 parts, and broken glass, 3 
parts, and rub up with 2 parts llnseed-oll 
varnish. 

Coppersmiths* Cement. 

Powdered quicklime mixed with bul- 
lock's blood; use at once. 

Iron. 

1. — Graphite, 50 lb. ; whiting. 15 lb. ; 
litharge, 15 lb. Make to a paste with 
boiled OIL 

2; — ^Make a putty of white lead and as- 
bc^tos. 

3. — Make a paste of litharge and glyc- 
erine. Red lead may be added. This also 

4. — Hake Irwi flunks to a paste with 
water glass. 

anunonlac* 4 oz. ; sulphur, 2 
o*. 5 Iron Blixigs, 32 Make as much 
as ^ to be m at once to a paste With 
a BtUe water. This remark applies to 
bolh the 

^ 1^ 180 oz. ^ lime, 45 
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lime. 20 oz. ; sand, 25 oi. ; sal ammoniac, 

3 oz. 

Either of these last two mixtures i.s 
made Into a paste with strong vinegar 
just before use. 

Steam, Hot Water and Hot Air Boil- 
ers and Pipes. — 1. — Take of coarsely pow- 
dered iron borings, 5 lb. ; powdered .sal 
ammoniac, 2 oz. ; sulphur, 1 oz., and 
water sufficient to moisten it. This com- 
position hardens rapidly, but if time can 
be allowed it sets more firmly without (he 
sulphur. It must be used as soon as 
mixed and rammed lightly into the joint. 

2. — Take sal ammoniac, 2 oz. ; sublimed 
sulphur, 1 oz. ; cast iron filings or fine 
turnings, 1 lb. Mix in a mortar and keep 
the powder dry. When it is to be used 
mix it with 20 times its weight of clean 
iron turnings, or filings, and grind the 
whole in a mortar ; then wet it with 
water until it becomes of convenient con- 
sistency, when it is to be applied to the 
joint. After a time it becomes as hard 
and strong as any part of the metal. 

3. — ^For stopping holes in castings or 
covering scars a useful cement may, it 
is said, be made of equal parts of gum 
arable, plaster of paris and iron filings, 
and if a little finely pulverized white 
glass be added to the mixture It will make 
it still harder. This mixture forms a very 
hard cement that will resist the action of 
fire and water. It should be kept in its 
dry state and mixed With a little water 
when wanted for use. 

4. — A permanent and durable joint can 
be made between rough cast-iron surfaces 
by the use of asbestos, mixed with suffi- 
cient white lead to make a very stiff 
putty. This will resist any amount of 
heat and isjunaffected by steam or water. 

5. — A cement, impermeable by air and 
steam, and especially well adapted to use 
for steam or gas pipes, is made of pow- 
dered graphite, 6 parts ; slaked lime, 3 
parts ; sulphate of lime, 8 parts, and 
boiled oil, 7 parts ; well kneaded. 

Air Pipes.— Chalk, 60 parts 
(by measure) ; limestone or lime, 20 
parts clay, dried and pulverized,* add 2 
parts ; iron filings, 5 parts, and red dr 
blue clay, 5 parte, properly mixed to- 
gether. triturated and calcined. 

7.— .Hot Water CUtem . — ^To 4 or 5 
parts clay, dried and pulverized, ai^ 2 
parte of fine iron filings free from oxide ; 
peroxide of manganesd» X part r see shit, 
% part, and borax, % part. Hioreilghly 
incorporate these in as line a state as pds* 
i^ie, reduce them to a thick Haste witH 
water and u^ ImmediAtd^ 

Hiten be expdss^ m ^ gt^duall^ te 


7.-^Mt3C flllngs* 


140 oz. ; hsrdraullc 
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creasing to almost a white heat. This 
cement, resists heat and boiling water. 

8. — Iron PuttU ‘ — The iron putty used 
for steam joints is made by mixing di'y 
2 parts of a good metallic paint ; litharge, 

1 part ; fine iron borings, sifted, 3 parts, 
or for close joints, Iron filings. Add 
boiled linseed oil and mix to the consist- 
ency of stiff putty. 

9. — Leaks in Boilers . — ^Emergencies 
often arise when a leak must be stopped 
in a boiler while still under fire. The 
following preparation has been found ser- 
viceable : Mix well together powdered 
graphite, 6 parts ; slaked lime, 3 parts ; 
heavy spar (barytes), 8 parts, and thick 
Unseed-oil varnish, 8 parts, and apply in 
the ordinary way to the spots. 

10. — Red Lead made into a paste with 
boiled linseed oil is also used for cement- 
ing the joints of metal pipes. 

11. — Rust Cement . — Make a stiff paste 
with sal ammoniac, 2 parts ; iron borings, 
35 parts ; sulphur and water, 1 part, and 
drive it into the joint with a chisel, or to 

2 parts of sal ammoniac and 1 part flow- 
era of sulphur add 60 parts of iron chips 
and mix the whole with water, to which 
1-6 part vinegar or a little sulphuric acid 
is added. Another cement is made by 
mixing 100 parts of bright iron filings or 
fine chips or borings with 1 part pow- 
dered sal ammoniac and moistening with 
urine ; when thus prepared, force Into the 
joint. It will prove serviceable under the 
action of fire. 

12. — Steam Boilers, — a. — ^Mix 2 parts 
of finely powdered litharge with 1 part of 
very fine sand and 1 part of quicklime 
which has been allowed to slake spon- 
taneously by exposure to the air. This 
mixture may be kept for any length of 
time without injury. In using it a por- 
tion is mixed into paste with linseed oil, 
or, still better, boiled linseed oiL In this 
state it must be quickly applied, as it 
soon becomes hard. 

b. — Dried and powdered clay, 6 lb. ; 
iron filings, 1 lb. ; made Into a paste with 
boiled: linseed oil; used for stopping 
cracks and leaks in boilers, stoves, etc. 

c. — -Litharge in fine powder, 2 parts; 
ve^ fine sand, 1 part; lime that has been 
ajlow^ to slake spontaneously In a danm 
ph|ce, 1 part; mixed and kept from the 
air; into a pkste with bloiled oil and 

to mend cracto and secure steam 
ibmts*: . 

‘ d.-«^ood il«seed<>ll varnish ^ound 
nrith entmi of whit^ : 

bf'vinanganett^'; r"--'’ . 

pourdbr^ c^y; f pmt; blean, 


sifted iron filings, 2 parts ; acetic acid, 
sufficient to make a paste. 

f. — Sulphate of baryta, 1 part ; clay, 2 
parts ; made up with solutions of silicate 
of potash and borax ; it resists a very 
high temperature. 

g. — ^Iron filings, free from rust, 50 
parts ; flowers of sulphur. 2 parts ; pul- 
verized hydrochlorate of ammonia, 1 part ; 
these substances are mixed with water of 
urine, so as to make a solid and homo- 
geneous paste, which is used in the joints 
of steam boilers. The lute swells, be- 
comes very solid, and perfectly closes tlie 
joints. 

h. — Iron filings, 4 parts ; loam, 2 parts ; 
powdered sandstone, 1 part ; made Into a 
paste with salt water ; becomes very hard 
on setting. 

i. — A thick paste, composed of silicate 
of soda and iron filings ; the latter sub- 
stance may be replaced by a mixture, In 
equal parts, of powdered oxide of zinc anti 
peroxide of manganese. 

j. ~Sand, 84 parts ; Portland stone, 166 
parts ; litharge, 18 parts ; pulverized glass, 
0.99 part ; red lead, 0.45 part ; suboxide 
of lead, 0.90 part ; the whole rubbed uj> 
with oil. 

13. — Stoves, etc. — a. — The Phannaceu- 
tische Centralhalle says that P. E. Rich- 
ter Is authority foi* the excellence of the 
following : Clay, 3 parts ; borax, pow- 
dered, 2 parts ; peroxide of manganese, 
sufficient ; water glass, sufficient. Make 
the clay, borax and manganese peroxide 
into a paste with the water glass. The 
thickness of the paste, says the experi- 
menter, should depend upon the size of 
the surfaces required’ to be united, and the 
same is true in regard to the amount and 
size of the grains of peroxide. The ar- 
ticles must be held firmly together for at 
least 24 hours and should not be heated 
until the lapse of this much time. 

b. — When a crack is discovered in a 
stove, through which the fire or smoke 
penetrates, the aperture may be complete- 
ly closed in a moment with a composition 
consisting of wood ashes and common salt, 
made up in paste with a little water and 
plastered over the crack. The good effect 
is equally certain, whether dto stoves, 
etc., be cold or hot 

c. — This cement is prepared by mijdng 
finely pulverized iron, such as can be pro- 
cured at the druggist’s, with liquid water 
glass to a thick paste, and tha» coating 
the crack with It The hotter the ffre 
then becomes the ihoie does the M 
melt and combine with its tnetalHe ingre- 
dients and the more complel^^; 

crack becote. dbmedf ^ 


< Sl8 > 
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d. —Take equal parts of sulphur and 
white lead, with about 1-6 part of borax ; 
incorporate them so as to form one homo- 
geneous mass. When going to apply it, 
wet it with strong sulphuric acid and 
place a thin layer of it between the two 
pieces of iron, which should then be 
pressed together. An excellent cement 
consists "of glycerine and litharge stirred 
to a paste. 

e. — Sand, 0 parts ; Iron filings, 5 parts ; 
bone black, 5 parts ; slaked lime, 6 parts ; 
glue water, q. s. 

f. — Joints. — Mica, together with finely 
sifted wood ashes, an equal quantity of 
finely powdered clay and a little salt. 
When required for use, add enough water 
to make a stiff paste. 

14. — Unaffected by Red Heat. — a. — 
Iron filings, 4 parts ; clay, 2 parts ; frag- 
ment of a Hessian crucible, 1 part ; re- 
duce to the size of rape seed and mix to- 
gether, working the whole into a stiff 
paste with a saturated solution of salt. 
A piece of fire brick can be used instead 
of Hessian crucible. 

b. — A correspondent of the English Me- 
chanic says that he used the following 
recipe with the greatest success for the 
cementing of Iron railing tops, iron grat- 
ings to stoves, etc., and with such effect 
as to resist the blows of a sledge hammer : 
Take equal parts of sulphur and white 
lead, white about 1-6 of borax ; incorporate 
the three so as to form one homogeneous 
mass. When going to apply it, wet it 
with strong sulphimic acid and place a 
thin layer of It between the two pieces 
or iron, which should then be pressed to- 
gether. In 6 days it will be perfectly 
dry, all traces of the cement having van- 
ished, and the iron will have the appear- 
ance of having been welded together. 

c. ' — The following cement is recommend- 
ed for repairing damaged places in cast- 
iron tanks, cisterns, etc : Brimstone, 6 
parts ; black lead, 2 parts, and cast-iron 
filings (previously Iplif ted), 2 parts, are 
melted together, taldng care that the brim- 
stone does not catch fire. The damaged 
place, perfectly dry, is well heated by lay- 
ing a piece of red-hot iron upon It, and 
is then stopped with the cement, previ- 
ously heated in a melting ladle till it be- 
comes soft 

d. -^£k|ual parts sifted sine white and 
maiitipinese pei^xide are mixed with solu- 
ble glass, q* s« h> form a thin paste; use 
at'qnce.' 

CROSS with Zim 

partsr 

pyrdnsite, 64 piwm ; dh 60 parts^ 

Hsed of pipe 
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posed to red heat. Hardens quickly and 
makes a close joint. 

16 . — Water Resisting . — ^Dry powdered 
loam or clay, 1,000 parts ; fine iron filings, 
80 parts ; manganese, 40 parts ; common 
salt, 20 parts, and borax, 20 parts. Mix 
thoroughly with water to a paste and use 
at once. Dry the surfaces to be cemented 
at a slowly rising heat and then raise to 
a bright red heat ; the cement becomes 
very hard and withstands equally well 
boiling water or a bright red heat. * 

Isinglass. 

Isinglass solution, 100 parts, and nitric 
acid, 1 part. Stir the nitric acid evenly 
in a very thick isinglass solution . and 
paint the metallic surfaces with this li- 
quid. The surfaces must be firmly pressed 
together. The object of the nitric acid 
is to make the surfaces rough by corro- 
sion ; its use, however. Is attended with 
the disadvantage that it hinders the dry- 
ing of the cement. It is therefore neces- 
sary to expose the cemented metallic sur- 
faces to a higher temperature for a time 
to hasten the drying. 

Linseed Oil. 

Linseed oil and well slaked lime are 
made into a paste. Great pressure must 
be used. 

Plumber’s Cement. 

Black rosin, 1 part ; brick dust, 2 
parts ; well incorporated by a melting 
heat. 

Pollack’s Cement for Iron and Stone. 

Take litharge and red lead, equal parts; 
mix thoroughly and make into a paste 
with concentrated glycerine to the con- 
sistency of soft putty ; fill the crack and 
smear a thin layer on both sides of the 
casting so as to completely cover the 
ture. This layer can be rubbed off if nec- 
essaVy when nearly dry by an old knife 
or chisel. M. Pollack has used it to fasten 
the different parts of a fly-wheel with 
great success. This cement is fire and 
water proof. 

Pots and Pans* Cement for. 

Two parts of sulphur and 1 part, by 
weight, of fine black lead; put the sul- 
phur in an old iron pan, holding it ovar 
the fire until it begins tp melt ; then add 
the lead; stir well until all is mixed and 
melted ; then 'pour out bn an iron i^te or 
smooth stone. When cool, break Into 
small pieces. A suificient quantltji; of 
compound belnip plac^ Upon the m 
the iron pot to be mended^ can be # 
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by a hot iron in the same way a tinsmith 
solders his sheets If there is a small 
hole in the pot, drive a copper rivet in it 
and then solder It over with this cement. 

Wood and Metals. 

Glue Cement. — Common glue with pul- 
verized chalk added makes an excellent 
cement. 

METALS TO GLASS. MARBLE, POR- 
CELAIN, STONE, etc: 

1. — One of the best cements for uniting 
glass to other substances consists of a 
mixture of gum and calomel. Its adhesive 
power is something marvelous. It is pre- 
pared by putting the very best and purest 
gum arabic into a small quantity of water 
and leaving it till next day, when it 
should be of the consistency of treacle. 
Calomel (mercurous chloride or subchlo- 
ride of mercury) is then added in suitable 
quantity, enough to make a sticky mass, 
being well mixed on a glass plate with a 
spatula. No more is to be made than that 
required for immediate use. The cement 
hardens in a few hours, but it is wiser to 
leave it to itself for a day or two. To 
Insure success it is necessary to use only 
the very best gum ; inferior sorts are ab- 
solutely useless. 

2. — One lb. of shellac, dissolved in 1 
pt. of strong methylated .spirit, to which 
is to be added 1-20 part of a solution of 
India rubber in carbon bisulphide. 

3. — Take 2 oz. of a thick solution of 
glue and mix with 1 oz. of linseed oil 
varnish or 1 oz. of Venice turpentine. 
Boil together, agitating until the mixture 
becomes as intimate as possible. The 
pieces cemented should be clamped to- 
gether for a space of 48 to 60 hours. 

4. — ^Sixty parts starch, 100 parts finely 
pulverized chalk are made into a mixture 
with equal parts of water and spirit and 
the addition of 30 parts Venice turi^n- 
tine, taking care to agitate the mass with 
a stick, so as to insure its homogeneity. 

5. — Pour parts glue melted with the 
least possible quantity of water, 1 part 
Venice turpentine; will resist moisture. 

6 . *— -Rough the edges of the glass and 
cement with a creamy paste of plaster of 
p^s and alum water. Make a saturated 
solution of alum and then add the plaster 
uhtil you have a thick creamy mass. -Put 
thto into glass and then insert glass ; true, 
and let it remain uiitU quite- hard. 

T-r^Rosin, 20 parts ; soda, 6 .t pb- 
silicate, 2 Or 3 
p^m A froth Is 
bO iSO; ^rts 4^ 
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with 80 parts of plaster of parts (gyp- 
sum). 

8. — Dissolve good glue in water, heat 
and add % as much linseed and varnish 
and V4 as much Venice turpentine as the 
amount of glue used. 

9. — Melt together finely pulverized colo- 
phony, 160 grams ; white wax, 40 grams, 
and English red stuff, 80 grams ;* add to 
the liquid mass 20 grams of oil of turpen- 
tine ; remove from the fire and stir the 
whole constantly with a wooden spatula 
until cooled. 

10. — Cement the heated parts with good 
sealing wax, not brittle ; ordinary sealing 
wax may be put into good condition by 
adding a little turpentine. 

11. — Mix equal parts of shellac and 
very finely pulverized pumice stone ; apply 
hot. 

12. — Mix 10 parts of rosin pitch with 1 
part of white wax ; attach the glass with 
the mass thus formed. 

13. — Bismuth Cement — ^This cement is 
used in attaching the tops to keronese 
lamps. Lead, 24 parts ; tin, 16 parts ; 
bismuth, 20 parts. 

14. — Faraday's Cap Cement — Electri- 
cal cement. Rosin, 5 oz. ; beeswax, 1 oz. ; 
red ocher or Venetian red in powder, 1 
oz. Dry the earth thoroughly in a stove 
at a temperature above 212®. Melt the 
wax and rosin together and stir in the 
powder by degrees. Stir until cold, lest 
the earthy matter settle to the bottom. 
Used for fastening brass work to glass 
tubes, fiasks, etc. 

15. * — Petroleum Cement — a. — Dissolve 
5 parts of shellac and 1 part of turpen- 
tine in 15 parts of petroleum. This ce- 
ment is fairly elastic. 

b. — ^A cement particularly adapted for 
attaching the brasswork to petroleum 
lamps is made by Puscher by boiling 3 ^ 
parts rosin with 1 part of caustic i^a 
and 5 parts of water. The composition 
is then mixed with half its weight of 
plaster of pads and mts firmly in ^ to 
% of an hour. It is of great adhesive 
power and not permeable to petroleum, a 
low conductor of heat and but superficlaL 
ly attacked by hot water. Zinc white, 
white lead or precipitated chalk may be 
substituted for plaster, but hardens more 
slowly. 

Briuns to Glass. 

l.---Knead mm soap the qpaB- 

Uty of piaster of pads, 

3,-- Substitute zinc White lor the i||s^ 
tef>"''of- p8i11s-:0r,. slake# ':tee,-;;^ 

■■ ■ 
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rosin, 3 parts ; gypsum, 3 parts, and 
water, 5 parts. The cement made In this 
way hardens in about % hour, hence It 
must be applied quickly. During the 
preparation it should be stirred constant- 
ly. Remember that 'all the ingredients 
used must be in a finely powdered state. 

4. — Fresh beaten blood, 13 parts ; 
slaked lime, 4 parts, and a little alum. 
This should be used immediately and ap- 
plied with a brush. One or two coats will 
render any cloth waterproof. 

Enamel Plaques to Nickel, To Cement. 

Gum dammar, 10 parts ; copal rosin, 10 
parts ; Venice turpentine, llparts ; oxide 
of zinc, 3 parts ; ultramarine, quantities 
to tint the mass. Stir the coloring mat- 
ter (zinc white and ultramarine) into 
the compound when the solids have been 
rendered fluid. This cement should be 
used hot and when cold can be polished. 
It is also suitable as a putty for filling up 
cracks in enameled surfaces. 

Iron Articles in Stone* 

1. — Plaster of parts, 14 parts ; iron fil- 
ings, 2 parts. Mix and stir into a paste 
with water. This cement dries quickly. 

2. — Mix into a paste with water 3 lb. 
plaster of parts and 1 lb. iron filings. 

3. — Brick Dust Cement. — A new ce- 
ment for securing iron to stone is de- 
scribed in some of the foreign papers. The 
cement is made by melting rosin and stir- 
ring in brick dust, which must be finely 
ground and sifted until a sort of putty is 
formed, which, however, runs easily while 
hot In using, the iron is set into the 
hole in the stone prepared to receive it, 
and the melted putty poured in until the 
space Is filled; then, if .desired, bits of 
brick, previously warmed, may be pushed 
into the mass and a little of the cement 
thereby saved. As soon as the whole is 
cool the iron will be firmly held to the 
stone and the cement is quite durable and 
uninjured by he weather, while, unlike 
lead and sulphur, it has no injurious effect 
on the iron. 

4.-^tdphMr or Brimstone Cement, — 
Roll sulphur is frequently used alone as a 
cement for fasten^ iron bars in holes 
drilled in stone. The addition of brick 
dust^ sand or rosin lessens its liability to 
ciacdL When color of brim- 

stone is an obikition, a little graphite may 
be milted 

iika^to :.Cdask 

■ or gelatine'' in ■ 

wa^rvoVki3to't: - the, surplus-. 

hioieai80s equal to about 
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25% of the bulk of glue. Heat gently and 
stir until the mixture is formed. The pro- 
portion of molasses can be varied to suit. 
Glycerine may be used instead of mo- 
lasses. 

2. — Portland cement, 2 oz. ; prepared 
chalk, 1 oz. ; fine sand, 1 oz. ; solution of 
sodium of silicate, enough to form a semi- 
liquid taste. 

3. — Litharge, 2 parts ; white lead, 1 
part. Work into a pasty condition by 
using 3 parts boiled linseed oil, 1 part 
copal varnish. 

Metal Letters, on Glass, Marble, Wood, 

I etc. 

1. — Copal varnish, 30 parts ; linseed-oil 
varnish, 10 parts ; oil of turpentine, 10 
parts ; glue, 10 parts. Place the mixture 
in a water bath, to dissolve the gliie, then 
add 20 parts slaked lime. 

2. — Copal varnish, 15 parts ; drying oil, 

5 parts ; turpentine, 3 parts. Melt In a 
water bath and add 10 parts slaked lime. 

3. — Into melted rosin, 180 parts, are 
stirred burnt umber, 30 parts ; calcined 
plaster, 15 parts; boiled oil, 8 parts. 

4. — Rosin, 4 to 5 parts ; wax, 1 part ; 
colcothar ; 1 part ; the whole melted to- 
gether. A little powdered plaster is often 
added. 

5. — Sandarac or galipot varnish, 13 
parts ; boiled Unseed oil, 5 parts ; turpen- 
tine, 2% parts ; essence turpentine, 2% 
parts; marine glue, 5 parts; pearl white, 

5 parts ; dry carbonate of lead, 5 parts ; 
mixed 

6. — Copal or lac varnish,' 15 parts ; dry- 
ing oil, 5 parts; India rubber or gutta 
percha, 4 parts ; coal oil, 7 parts ; Roman 
cement, 5 parts ; plaster, 5 parts. 

7. — Copal or rosin varnish, 15 parts ; 
turpentine, 2% parts; essence turpentine, 
2% parts ; fish isinglass (in powder), 2 
parts; iron filings, 3 parts; ocher or rot- 
ten stone, 10 parts. These cements are 
much used for fixing metalUc letters to 
glass, marble or wood. The two following 
are particularly good for uniting brass 
and glass : 

8. — Caustic soda, 1 part ; rosin, 3 
parts; plaster, 3 parts; water, 5 parts; 
tbe whole is boiled. This compound hard- 
ens at the end of % an hour ; the hardmi* 
ing may be retarted by replacing the plas- 
ter by zinc white, white lead or slalmd 
lime. 

9. ^Plne litharge, 2 parts ; white lead, 

X part ; copal, I part; b<)iled linseed oU, 3 
parts; the whole is triturated together. 
Diskilye by t . 

m^For jcdnlng metallic surfttc^ 
where soldering is int^hvenient 
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may be had to a composition formed In 
the following way : Pure and finely divid- 
ed copper, such as that Qbtained by the 
reduction of sulphate of copper with zinc 
clippings, 20 to 36 parts, according to the 
degree of hardness desired in the cement, 
dissolved in a sufficient quantity of sul- 
phuric acid to make a thick paste ; with 
this is Incorporated, by trituration in a 
mortar, mercury, 70 parts. The mass is 
soft, but hardens at the end oi some hours. 
For use it is heated to 212® F. (100® C.), 
and powdered in an iron mortar heated 
to 302® F. (150° C.) ; it then assumes the 
consistency of wax and is harder in pro- 
portion, as it contains more copper. 

Procelain, 

Make a mixture of equal parts of water 
and alcohol (95% strength) and use this 
fluid to make a paste with 10 oz. finely 
powdered chalk and 8 oz. starch. Then 
mix in 3 oz. of Venice turpentine. 

Tiles to Iron. 

Use a gutta percha cement, made by 
melting together in an iron pan 2 parts 
of common pitch and 1 part of gutta 
percha. Stir them well together until 
thoroughly Incorporated and then pour the 
liquid into cold water. When cold it is 
black, solid and elastic, but it softens 
with heat and at 100® F. is a thin fluid. 
Also try bedding in plaster of parls. 

Tin to Wood. 

Melt in a thick-walled iron vessel 1 part 
of yellow wax, stir in 2 parts of gutta 
percha chips to complete dissolution and 
dissolve therein 2 parts of shellac and 0.1 
part of boiled linseed oil. After the mass 
has cooled off pour it upon a somewhat 
moistened metal or stone plate; next 
knead and shape into bars. Dry well the 
wooden or tin parts to be cemented and 
wood and tin. Press the arUqles together 
moderately and allow them to remain for 
24 hours. To matt the tin by Scouring 
with emery is advantageous. The process 
should not be conducted in too cool a 
place. 

MUTAl^ TO LEATHER, CLOTH, 
WOOD, ETC 

0^ io mua, 

l;----<^oth fean be cemented to. polished 
iron j^iafts by first palnttng die shedfts 
with a cod!^ of best 
;V4^ller;the;p^iht has- dried ' har4>ci0jijif''M^ ^ 
Rftssiim glue, dissolved in water addu- 
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lated with a little vinegar or acetic acid. 

2. — Starch, 20 parts; sugar, 10 parts; 
zinc chloride, 1 part; water, 100 parts. 
Mix the ingredients and stir until a per- 
fectly smooth liquid j'esults entirely free 
from lumps, then warm gradually until 
the liquid thickens. 

3. — Cloth on Iron Rolls. — ThM*e is 
nothing better for this purpose than good 
ghie, to which has been added tannin until 
the glue becomes ropy. 

4. — Cloth Strips to Iron, Glue . — Soak 
500 grams of Cologne glue In the evening 
with clean cold water in a clean vessel ; 
in the morning pour off the water, place 
the softened glue without admixture of 
water into a clean copper or enamel re- 
ceptacle and put on a moderate low fire 
(charcoal or steam apparatus). While 
the mass is dissolving stir continually 
with a wooden trowel or spatula. If the 
glue is too thick, thin with diluted spirit, 
but not with water. As soon as the glue 
has reached the boiling point add about 
50 grams of linseed-oil varnish (boiled 
oil), with constant stirring. When the 
latter has been stirred up well, add 50 
grams of powdered colophony and shake it 
into the mass with stirring, subsequently 
removing the glue from the fire. In order 
to increase the binding qualities and to 
guard against moisture add about 50 
grams of Isinglass. The latter is previ- 
ously cut into narrow strips and placed, 
well beaten, in a vessel, into which enough 
alcohol is poured to cover all. When the 
solution has been accomplished the last- 
named mass is added to the boiling glue 
with constant stirring. The adhesive 
agent is now ready for use and is em- 
ployed hot; it is advisable to also warm 
the iron. Apply* glue only to so much 
surface as one is able to cover promptly 
with cloth strips. The latter are not 
pressed down with the hand, but with a 
stiff brush or a wad of cloth. 

Cork to Metal. 

In fastening cork to iron and brass, 
even when these are lacquered, a good 
sealing wax containing shellac will be 
found to serve the puigiose nicely. Wax 
prepared with rosin is not suitable. The 
cork surface is painted with the melted 
sealing wax. The surface of the metal Is 
heated with a spirit fiame entine^ 
when pressect upon the meta^e surface 
The wax is held in the fiame until it hums 
an^ it is then apphisl to hdt'^^^ g 
the metal. CW; 
sealing. ■. 'flaiiier ■ iau^' 

as ^sdon as' :;afce vi!^ 
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cork is pressed firmly on tlie metallic 
surface bearing the wax. 

Leather to Metal. 

1. — Melt together equal parts asphalt 

and gutta percha and apply hot under a 
press. j 

2. — F. Sieburger recommends the fol- 
lowing process by Fuchs : Digest 1 part 
crushed nutgalls with 8 parts distilled 
water for 6 hours and strain ; macerate 
glue with its own weight of water for 24 
hours and dissolve ; spread the warm in- 
fusion of the galls on the leather and the 
glue on the roughened metallic surface ; 
apply the prepared surfaces together and 
dry gently ; the leather then adheres so 
firmly to the metal that it cannot be re- 
moved wdthout tearing. 

3. — Wash the metal with hot solution 
of gelatine and apply the leather, previ- 
ously steeped in a hot Infusion of galls. 

4. — Leather to Iron. — Paint the iron 
with some kind of lead color, say white 
lead and lampblack. When dry cover with 
a cement made as follows : Take 1 oz. of 
the best glue, soak it in cold w’ater till 
soft, then dissolve it in fl.oz. vinegar 
with a moderate heat, then add 1-3 of the 
bulk of white pine turpentine, thoroughly 
mix and by means of the vinegar make it 
of the proper consistency to be spread 
with a brush and apply it, while hot ; draw 
the leather on quickly and press it tightly 
in place. If a pulley, draw the leather 
round tightly, lap and clamp. 

5. — Leather to Iron Pulleys. — Cvit your 
leather roughly to shape, allowing about 
I in. per 12 in. in the width of the pulley. 
Then soak your leather in water until it is 
wet through. Now stretch it well in the 
direction of the circumference of the pul- 
ley and cut it to exact shape and length. 

It should next be sewn up, butt to butt, 
with a shoemaker’s awl 'and thread, and 
the leather, having been stretched in the 
direction of circumference only, will, as it 
gets dry, have a tendency to resume Its 
former shape, thereby shortening in cir- 
cumference and “clip” to the pulley. A 
shallow groove might be made for the 
stitches to. sink down in. 

Linoleam on Iron Stairs. 

tlse a mixture of glue, isinglass and 
dektrin, which, dissolved In water and 
heated/ is given an admixture of turpen- 
tine Tim mrips pasted down must be 
w^hte^ With hoards an^ hrick on top 
imtll the adhekiye agent has hardened. 

tIie':'lgoe:' c^:'the pulley. ••wW;;a 
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no bright or smooth places. Swab the 
surface with a solution of nitric acid, 1 
part ; water, 4 parts (for 5 minutes) ; 
then wash with boiling hot water. Hav- 
ing prepared a pot of the best tough glue, 
stir Into the glue ^ oz. of a solution of 
strong tannic acid, oak bark or gallnuts.w 
as convenient to obtain, to a quart of 
thick glue; stir quickly white hot and ap- 
pl.v to the paper or pulley as convenient; 
draw the paper as tightly as possible 
to the pulleys, overlapping as many folds 
as may be required. By a little manage-* 
ment and moistening of the paper it will 
bind very hard on the pulley when dry 
and will not come off or get loose until 
it is worn out. Use strong hardware 
wrapping paper. 

Wood to Metal. 

1. — Mix together carpenter’s glue, 4 
parts : Venice turpentine, 1 part. 

3. — Iron may be cemented in wood by 
dropping in the recess prepared in the 
latter a small quantity of a strong solu- 
tion of sal ammoniac This causes the 
iron to rust, rendering it very difficult to 
extract. 

3. — Litharge and Glycerine Cement . — 
cement made of very finely powdered ox- 
ide of lead (litharge) and concentrated 
glycerine unites wood to iron with re- 
markable efficiency. The composition is 
insoluble in most acids, is unaffected by 
the action of moderate heat, sets rapidly 
and acquires an extraordinary hardness. 

4. — Wood and Pasteboard to Metal . — ^ 
Dissolve 50 grams of lead acetate together' 
with 5 grams of alum in a little water. 
Make a separate solution of 76 grams of 
gum arable in 2 1. of water, stir in this 
.500 grams of flour and heat slowly to 
boiling, stirring the while. Let it cool 
somewhat and mix with it the solution 
cont,aining the lead acetate and alum, 
stirring them well together. 

MICROSCOPIST’S CEMENT 

1. — ^Put into a bottle 2 parts of isin- 
glass and 1 part of gum arable, covi^ 
them with proof sipirit, cork the bottle 
loosely and place It in a vessel of wkttr 
and boil it till a thorough solution is in- 
fected, when it must be strained for uis^. 
'Ihis is a highly valuable cement for mimy 
purposes and is used for mounting opB(|U« 
objects f or the microscope. 

2. — BeWs Cement-^The onmpDSitl«»n 
this cement or varnl^ Is tmknoivm This 
cem^t Is laligely used by the best mimiO' 
sooplsts and has obt^ed a vi^ld^ 
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3. — Brunswick Black and Gold Size . — 
F^qual parts of Brunswick black and gold 
size with a very little Canada balsam. 

4. — Canada Balsam, To Thin, — Canada 
balsam can be thinned with turpentine 
or benzol. Do not use benzol unless the 

' balsam is quite hard. A gentle heat is 
desirable in order to manipulate properly. 

5. — Dammar Cement, — Dissolve gum 
dammar in benzol, add 1-3 of gold size. 
This has the advantage of drying very 
quickly and may be preferably used for a 
first coat when glycerine is used as the 
material for mounting. 

6. — Glatine Cement. — Take % oz. of 
Nelson’s opaque gelatine, soak well in 
water, melt in the usual way, stir in 3 
drops of creosote and put away in a small 
bottle. Use warm. 

7. — Gutta Percha Cement. — Gutta per- 
cha cut in pieces, 1 part ; turpentine, 15 
parts; shellac, 1 part. Heat the gutta 
percha and turpentine together, filter, add 
the shellac (pulverized) and beat until a 
drop hardens on a cold glass plate. Used 
to attach cells ; the slide must be warm 
when using the cement. 

8. — JjOvetVs Cement. — Powdered white 
lead, 2 parts ; powdered red lead, 2 parts ; 
powdered litharge, 3 parts ; gold size. The 
white and red lead and the litharge must 
be very finely powdered ; for use, this pow- 
der is mixed with gold size to the con- 
sistency of cream and the cells immedi- 
ately fastened to the slide. They are se- 
cure in 2 weeks. This stands considerable 
heat and is excellent for fluids containing 
some alcohol. Make a little only of the 
mixture with gold size at a time, as it 
hardens quite rapidly and becomes useless. 

9. — Stieda*8 White Zinc Cement . — ^Rub 
up oxide of zinc with turpentine and add, 
stirring continually for every dram of zinc 
oxide, 1 oz. of a solution of dammar in 
turpentine of the consistency of thick 
syrup. For a red cement take, instead 
of zinc, cinnabar and take 2 dr. of the 
metal for each ounce of the dammar solu- 
tion. If the cement has become too thick 
vdth age, dilute with turpentine, ether or 
chloroform. 

10. — Btyresin is the name of a sealing 
material for microscopic preparations, 
l^lssolve solid styrax In about 5 times its 
weight ^ coal-tar benzol, slowly add pe- 
troleum benzine, stirring meanwhile, Pre- 
cipitate the rosin first as a bladtl^-brown 
mass. The addition of {>etro^ 9 Uin benzine 
is stopped as soon as the fluid has ac- 
quired a Rhine wine color ; allow to stand, 
.filter and distil oU the solvent ,A sub- 
stznee remains whldh is RniltleM ns a 
sealing material 
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11. — Tolu Balsam Cement , — Tolu bal- 
sam, 2 pai’ts ; Canada balsam, 1 part ; 
saturated solution of shellac in chloro- 
form, 2 parts. Add enough chloroform to 
bring the mixture to a syrupy consistency. 
Carnoy finds this cement superior to all 
otliers. 

12. — Transparent Cement . — A useful 
cement for affixing minute objects to thin 
glass covers, prior to mounting them In 
Canada balsam, is described in Cole’s 
“Method of Microscopical Research.” Dis- 
solve, in the cold, gum arabic 2 gr., in dis- 
tilled water 1 oz., then adding glacial 
acetic acid, 3 min., and the least possible 
trace of sugar. Filter carefully through 
filter paper and repeat the operation in a 
few weeks. This cement has been found 
to stand tlic test of use for many years, 
being quite unaffected by the balsam and 
also invisible, even under the highest 
powers. 

RUBBER 

Carbon bisulphide is the solvent most 
commonly employed where it is desired to 
make a solution of rubber. Chloroform is 
also widely used for this purpose, but it 
is more expensive. With regard to ben- 
zine, benzol, gasoline and naphtha, con- 
siderable confusion exists, the names being 
loosely applied to a number of hydrocar- 
' bon compounds of petroleum derivatives 
of varying composition. The benzine of 
the U. S. Pharmacopoeia is the liquid in- 
tended in nearly all the published for- 
mulas for rubber solutions. This distil- 
late of petroleum differs from either gaso- 
line or naphtha in being more volatile and 
explosive. It is characterized by a strong 
odor resembling that of petroleum, but 
much less disagreeable. 

Rubber cements are very common and 
very useful, bdt great care should be 
taken in their preparation to guard 
against fire ; they should not be prepared 
at night, as the carbon bisulphide, naph- 
tha or chloroform Is very inflammable. 
Vessels which are used to digest the rub- 
ber should be closed and if possible put 
out of doors. If heat is required, use a 
sand or hot-water bath; on ho account 
bring near a fire. 

To repair the lacerated article, wash 
the hole over wth the cement, then place 
a piece of linen dipped In it over the gap ; 
as soon as the linen adheres the cement 
is applied as thickly as required 

1, — Caoutchouc, % vm t mastic, 7 
parts ; <hlorofonn, 50 parts. Hhc and let 
stand unta dissolved (which arlU remfire 
Mveral weeks). 

2. — Gutta percha, In I 
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carbon bisub)hlde, 6 fl.oz. ; rosin, 40 prr. 
Mix and dissolve. 

Hard Rubber. 

1. — Dissolve bleached Rutta percha in 
carbon bisulphide. Cement and when dry 
brush over carbon bisulphide in which 
sulphur has been dissolved. 

^2. — Equal parts of pitch and guita 
percha are melted together and linseed oil 
is added, which contains litharge. Melt 
until all are well mixed, use no more of 
the linseed oil than necessar 5 ^ Apply 
warm. 

4. — Carbon Bisulphide, 26 parts ; gutta 
percha and genuine asphaltum ; apply hot 
to the joint, closing the latter immediately 
with pressure. 

4. — Sulphide of carbon. 26 parts ; gutta 
percha, 2 parts ; caoutchouc, 4 parts ; fish 
glue, 1 part. Clean the surface of fissure 
or parts to be united very carefully and 
apply the cement. The edges of the rent 
should be kept together by means of 
thread and the article left to dry. At the 
end of from 24 to 36 hours the binding 
thread may be removed and the cement 
which may have squeezed out of the fis- 
sure cut away. 

5. — Gutta percha. 16 parts ; caout- 
ciiouc, 4 parts ; pitch. 2 parts ; shellac, 1 
part ; linseed oil, 2 parts. Melt together. 

6. — Melted glue, of the consi.stency used 
by carpenters, 4 parts ; Venice turpentine, 
1 part. 

7. — Gutta percha, bleached, 4 parts ; 
Venice turpentine, 1 part; carbon bisul- 
phide, 32 parts. Cement, and, when dry, 
Dru§h over with carbon bisulphide in 
which some sulphur has been dissolved. 

8. — Rubber, 100 parts ; rosin, 15 parts ; 
shellac, 10 parts ; bisulphide of carbon, 
q. s. to dissolve. 

9. — Fish glue, 3 grams ; gutta percha, 
6 grams ; India rubber, 12 grams ; carbon 
bisulphide, 96 grams. Macerate together 
until dissolved. To mend tries, rubber 
belts and other kinds of rubber material, 
clean the edges of the break, if necessary 
strengthen by some stitches, and fill up 
the space by putting on thin layers bf 
the cement, allowing them to dry some- 
what before putting on additional lay- 
ers* When a little more has been laid 
oh than is needed shave off the excess 
with a thin, sharp to that has been 
previously dipped in tvaier. 

Cswsni. •— a. —Finely 
ch^^ed libber/ rosin, IS 

phris ; shetliifei 10 parts, dissolved in a 
of bitolphide of carbon, 
for iiiiSiihg plecei of India rubber. ; 
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oz. ; mastic, oz. The two first named 
to be mixed, and after the rubbei' is dis- 
solved add the mastic, in powder ; allow 
to macerate for a week. Do not bring 
near an open light, 

11. — Vulcanite, to Cement . — rDissolve 
1 part of sulphur and 3 parts of pure 
caoutchouc in 6 parts of alcohol and 
100 parts of bisulphide of carbon, and 
evaporate to the consistency of a thin 
pa.ste. Join the fractured edges with this, 
and heat the whole to about 310® F. for 
four hours. 

Rubber Boots and Shoes. 

1. — Caoutchouc, 62 parts ; chloroform, 
250 parts ; mix, and dissolve. Then take 
(taoutchonc. 60 parts ; rosin, 24 parts ; oil 
of turpentine, 2.50 parts. Mix, and dis- 
.solve. When complete solution has taken 
place in both cases, mix the 2 solutions 
and agitate until homogeneous. Use cold, 
and apply a portion of the cement to each 
surface to be joined. 

2. — Di.ssolve 1 dr. of gutta percha in 
I oz. of bisulphide of carbon, filter 
through coarse filter paper, add 15 gr. 
of pure rubber, rub the whole smooth 
with a palette knife, taking care to do 
it quickly. If necessary, thin with bisul- 
phide of carbon. Keep it away from fire 
or light as it is volatile and inflammable. 

Rubber Hose. 

The damaged part, previously well 
cleaned and dried, is painted over with 
hot oil of turpentine. A thin sheet of 
gutta percha, softened by heat, is put 
around it .so that the edges meet, and is 
pressed against the hose with a knife 
blade. The edges are finally cemented to- 
gether by touching the seam with a mod- 
erately hot iron rod. 

Rubber to Wood, Glass, Metal, etc. 

1. — Soak powdered shellac In 10 times 
its weight of strong water of ammonia, 
whereby a transparent, gelatinous mass 
is produced. Melt by placing the vessel 
in hot water. When using the cement 
the surfaces of the rubber and the suly 
stance to be .cemented are coated with 
tbe liquid mass and then firmly pressed 
together. So soon as the ammonia hSS 
evaporated the rubber hardens, and thd 
joints are as firm as the rubber. 

2, -^Hard Rubber to e 

thin solution of glue, and gradually add 
pulverised wood ashes till you have a 
stiff yarnlsh. Use this cement hot. 

Rubber, to Fasten 
be tfoie by employing 
fastens alike well to Rubber 
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metal or wood. Such cement is prepared 
by a solution of shellac in ammonia, best 
made by soaking pulverized gum shellac 
in 10 times its weight of strong ammonia, 
when a shining mass is obtained, which 
in 3 or 4 weeks will become liquid with- 
out the use of hot water. This softens 
the rubber, and becomes, after volatiliza- 
tion of the ammonia, hard, and imper- 
meable to gases and fluids. 

Tire to Rim, liCather. 

Carbon bisulphide. 19 parts ; oil of tur- 
pentine, 1 part ; gutta percha, cut in small 
pieces, q. s. Mix the turpentine and car- 
bon bisulphide, and add sufficient gutta 
percha, under frequent agitations, or rub- 
bing up, until a thick paste is obtained. 
To make a good joint, all fatty and greasy 
matter must be got rid of. 

Tire to Rim, Rubber. 

A good, thick shellac varnish, with 
which a small amount of castor oil has 
been mixed, will be found a very excellent 
rim cement. The formula recommended 
by Edel is as follows : 

1 . — Shellac, 1 lb. ; alcohol, 1 pt. ; mix, 
and dissolve, then add castor oil, % oz. 
The cast or oil prevents the cement from 
becoming hard and brittle. 

2. — Melt together, at a gentle heat, 
equal parts of gutta percha and asphalt. 
Apply hot. Sometimes a small quantity 
each of sulphur and red lead are added 
(about 1 part of each to 20 parts of 
cement). 

3. — Shellac, 2 av.oz. ; gutta percha, 2 
av.oz. ; red lead, 90 gr. ; sulphur, 90 gr. 
Melt the shellac and gutta percha, and 
add, with constant stirring, the red lead | 
and sulphur, melted. Use while hot. 

4. — Pitch, 2 parts ; gutta percha, 1 
part; melted together. Use hot. 

Tire Punctures. 

1. — ^A patented preparation for the au- 
tomatic repairing of punctures In bicycle 
tlr^ consists of glycerine holding gela- 
tinous silica or aluininum hydrate in sus- 
pension. Three volumes of glycerine are 
mixed with l volume of liquid water 
gieie^ and an acid is stirred in. The re- 
gtdtillg ielly is diluted with 3 additional 
volMos of glycerine, and from 4 to 6 oz. 
of this fluid are placed in eacdi tire. In 
ease of |)iiiiicture, the internai pressure 
0 the fluid into the hole, 

.tdoiss.- 

dz.r:eiu7Uichouo/'.2 

: ' t hi- . 

Bhisoioe the 


and caoutchouc in the carbon bisulphide 
and add the Venice turpentine. 

3. — India rubber, 15 gr. ; chloroform, 
2 oz. ; mastic, 4 dr. First mix the India 
rubber and chloroform together, and, when 
dissolved, the mastic is added in powder. 
It is then allowed to stand for a week 
or two before using. 

4. — a. — Caoutchouc, fine shreds, 1 oz. ; 
chloroform, 20 oz. 

b. — Caoutchouc, fine shreds, 1 oz. ; 
rosin,. 3 dr. ; Venice turpentine, 90 grams; 
oil turpentine, 2 oz. For the solution b, 
the rubber Is shaved into small pieces 
and melted with the rosin ; the Venice 
turpentine is then added, and all is dis- 
solved in the oil of turpentine. The two 
solutions, a and b, are then mixed. 

5. — Crude rubber, % oz. ; carbon bisul- 
phide, 4 oz. Macerate 24 hours, and then 
add a solution of rosin, 1 oz. ; beeswax, 
% oz. ; carbon bisulphide, 4 oz. 

6. — Bisulphide of carbon, 160 jjarts ; 
gutta percha, 20 parts ; caoutchouc, 40 
parts; isinglass, 10 parts. This cement 
is dropped into the crevices after they 
have been properly cleaned. If the rent 
is very big, apply the cement in layers. 
Bind up the rubber tightly with thread, 
let it dry for 24 to 36 hours ; cut off the 
thread, and remove the protruding cement 
with a sharp knife, which must previously 
have been dipped in water. 

7. — A rubber cement, which comes 
upon the market in tin tubes, is made 
of unvulcanized rubber (the so-called 
*'waste'’ is the cheapest) dissolved in ben- 
zine, or also in benzol or sulphide of 
carbon. It has the consistency of a salve. 
The solution, in wide-necked, well-sealed 
bottles, takes a day or two. 

WOOD TO WOOD, METAL, GLASS 
STONE 

1, — Ash Cement. — ^Wann good cabinet- 
makers' glue with water to the consist- 
ency necessary to connect wooden ob- 
jects; then add enough sifted ashes to 
bring it to the thickness of a varnigh. 
The cement should be applied to the sur- 
faces of the objects, to be united when 
warm, and then they should be pressed 
together tightly. After cooling and dry- 
ing, the surfaces are so strongly united 
as to requh'ed great force to separete 
them Grinding stones fastened on wood, 
and handies to paintexe* stones fcnr gidnil- 
Ing colors, have been used fm* more than a 
year iidthout eahlbiting ai^^ 

■Of -fracture^ . . ' ■ . 
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spoonfuls ; heat, and mix to a stiff con- 
sistency. 

3* — Emery to Wood. — Melt together 
equal parts of shellac, white rosin and 
carbolic acid, in crystals ; add the last 
after the others are melted. The effect 
of the carbolic acid is surprising. 

4. — Filling Cement for Holes in Wood. 

a. — Mix together rosin and turpentine, 1 
pt. each, over a water bath, and add 2 
pt. common burnt ocher. Have the work 
dry. 

b. — Put any quantity of fine sawdust 
of the same kind of wood into an earthen 
pan, and pour boiling water on it ; stir 
it well, and let it remain for a week or 
10 days, occasionally stirring it ; then 
boil it for some time, and it will be of 
the consistency of pulp or paste ; put it 
into a coarse cloth and squeeze all the 
moisture from it. Keep for use, and, 
when Avanted, mix a sufficient quantity 
of thin glue to make it into a paste ; rub 
it well into the cracks, or fill up the holes 
ill your work with it. When quite hard 
and dry. clean the work off, and, if care- 
fully done, you will scarcely discern the 
imperfection. 

c. ' — Dissolve 1 part of best glue in 16 
parts of water, and when almost cool 
stir in sawdust (hardwood) and prepared 
chalk in a sufficient quantity. Oil var- 
nish, thickened with a mixture of equal 
liarts of white lead, red lead, litharge and 
chalk. 

d. — The following cement will be as 
hard as stone when dry, and will adhere 
firmly to wood : Melt 1 oz. of rosin and 
1 oz. of pure yellow wax in an iron pan 
and thoroughly stir in 1 oz. of Venetian 
red until a perfect mixture is formed. 
Use while hot. When cold it is as hard 
as stone. 

e. — Pulverized slaked lime, 1 part; rye 
flour, 2 parts ; mixed with linseed-oil var- 
nish. It takes any desired color and 
polish. 

f. — ^teep white tissue paper in water 
until perfectly soft, thoroughly knead 
with glue until transformed into a paste; 
by means of ochers (earth colors), color 
as nearly as possible to the shade of the 
wood; add calcined magnesia; force into 
the cracks or holes. This cement attaches 
itself very firmly to the wood, and after 
drying retains its smooth surface. 

Ce^nf. —a,-^Beeswax, 
ih^ted, 4 oa* ; then add Indian red, 1 oz., 
to produce the 

wielMct end colored « 
Iftied to 


6. — Resinom Cement for Coating Wood. 
— This cement is fairly acid-proof, and re- 
sists alkalies. Melt 3 parts rosin, 1 part 
asphaltiim and 2 parts brick dust. Use 
hot. 

7. — Stone to Wood. — Melt together 4 
parts pitch and 1 part wax, and add 4 
parts brick dust or chalk. Warm for 
use, and apply thinly to the surfaces to 
be joined. 

8. — Tinfoil to Wood. — The following is 
said by the Papierzeiiung to be a good 
formula for a paste for lining drawers, 
to hold seed, tobacco, etc. . Dissolve rye 
flour to a syrupy consistency in a solu- 
tion of sodium carbonate. Warm Vene- 
tian turpentine, and pour into the paste ; 
a few drops will suffice for 1 lb. of the 
flour. An ordinary starch paste may be 
used instead of rye. The best process, 
however, is to rub the leaves of tinfoil 
with onion juice, let dry, and then use 
any animal or vegetable glue, or paste, 
in sticking it on. Any good glue of ani- 
mal origin, to which hydrochloric acid 
has jbeen added, answers the purpose, but 
should be smeared on the wood, not on 
the foil. 

CEMENTS FOR MINOR SPECIAL 
USES AND OF SPECIAL 
MATERIALS 

Abolithc Cement. — A new cement, stat- 
ed to possess excellent hardening quali- 
ties, is made by calcining magnesite (the 
carbonate of magnesia) in ovens similar 
to those used for gas-making, after which 
it is pulverized, and mixed with a quan- 
tity of fine silica. The cent is declared 
to possess great hardness and durability. 
It may be molded like plaster ; It may be 
used to replace the dilapidated stones of 
a building, and adheres with so much te- 
nacity to wood that its application as a 
preserver of timbers, railways sleepers, 
etc., by painting it upon the surface, has 
been tried with success. 

Alabaster, To Mend. — 1. — (See also 
MARBLE). — ^Add % pt. of vinegar to % 
pt of skimmed milk. Mix the curd with 
the whites of 5 eggs, well beaten, and suffi- 
cient powdei^ quicklime sifted In, with 
constant stirring, so as to form a paste, 

2. — Plaster of parts, rosin (yellow), 
beeswax, equal parts. 

3. — Rice glue thickened wldi finely 
powdered quicklime, 

4,..^Yellow rosin, 2 parts; melt, dfid 
stir in l part plaster of paris ; rosin, S 
j^rts; wax, 1 part ; melt, and stir in 
.plaster . of paris* 
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tlty of water ; let it soak overnight ; next 
morning melt it over a gentle heat and 
add fine Paris white or white lead : mix 
well, and add a little acetic acid, carbolic 
acid, oil of cloves, or any other ethereal 
oil, to prevent putrefaction. This cement 
is also adapted for flexible objects like 
leather. It will not withstand boiling 
wafer well, as this softens the glue. 

BfidUfeon . — Cement used to cover up 
unavoidable holes or defects in workman- 
.ship. Many formulas. Every trade has 
its own. Putty, plaster of paris, saw- 
dust and glue are extensively used for 
this purpose. 

Benzine and Petroleum, Cement to Re- 
sist . — It has quite recently been discov- 
ered that gelatine mixed with glycerine 
yields a compound liquid when hot, but 
which solidifies on cooling, and forms a 
tough, elastic substance, having much the 
appearance and characteristics of India 
rubber. The two substances united form 
a mixture entirely and absolutely insolu- 
ble in petroleum or benzine, and the great 
problem of making casks impervious to 
these fluids is at once solved by brvish- 
iiig or painting them on the Inside with 
the compouml. This is also used for 
printers’ rollers and for buffers of stamps, 
as benzine or petroleum will clean them 
when dirty in the most perfect manner, 
and in an incredibly short space of time. 
Water must not be used with this com- 
pound. 

Bisque, Cement for , — Burn some oyster 
shells, reduce to powder in a muller, and 
pass through a fine sieve ,* make this into 
a paste with white of egg. The shells 
.should be thoroughly cleaned, well burned, 
air-slaked, and finely powdered, making 
simply . a fine article of lime. The parts 
joined must be held firmly together for 
two minutes or so after the cement has 
been applied. Be sure the parts are thor- 
oughly clean before joining. 

JBisidphide of Carbon, Cement Imper- 
vious to . — Best quality of white glue with 
10% of molasses added. 

Black Cement. — Blacksmith’s ashes, 1 
lb. ; sharpy sand, 1 lb. ; rosin, 2 lb. 

Bane Cement. — 1. — Take of isinglass, 1 
o?. ; distilled water, 6 oz. ; boil to 3 oz., 
and add rectified spirit, 1% oz ; bpll for 
a or two, strain, and add while 

hot t first, a miiky emulsion of giun am- 
moniac, % oz,, and then Unctnre of mas- 
tic dn 

2.^Whlte Cement for Bone.-^^ only 
to fin up cracks, tiT nme and whits of 
egi; made ^to a pmte, ot gtmM rice 
fiour 'ihiked.^fth'Widi^'. ■ - ^ 
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made with fine precipitated chalk, stirred 
into a solution of sodium silicate at 33® 
B., to which pigments may be added. If 
desired, the mixture hardening in 6 or 8 
hours. 

Bottle Cements. — 1.— -A number of these 
cements will be found under Wax, where 
they are properly placed. Sec also Mas- 
siaVs, Chemical, and Glycerine Cements. 
Copal varnish, made thick with red lead 
or other pikment, affords an excellent bot- 
tle cement. 

2. — Mix gelatine and glycerine, apply 
warm, by dipping the neck of the bottle 
in the mixture. Repeat If neces.sary, 

3. — Cement for sealing fruit cans is 
made of resin. 1 lbs. ; tallow, 1 oz. 

Brown Cvmcni. — Pure gum rubber, 20 
gr. ; carbon bisulphide, q. s. ; shellac, 2 
oz. ; alcohol. 8 oz. Dissolve the rubber 
in (he smallest possible amount of the 
carVjon bisulphide ; add this slowly to al- 
cohol, avoiding clots ; add powdered shel- 
lac, and place the bottle in boiling water 
until the shellac is dissolved and no more 
smell of carbon bisulphide Is given off. 

Casks and Cisterns, Air- and Water- 
tight Cement. — Melted glue, 10 parts ; 
linseed oil, 5 parts ; boil into a varnish 
with litharge. Hardens in 2 day.s. 

Cement Pipe. — The proper proportion 
for cement pipe is 1 of walcj* cement to 
3 of sand. Gravel from the size of a 
pigeon’s egg down is better than lii^e sand, 
and it must be perfectly clean and free 
from mold or vegetable matter. The ce- 
ment and sand must be thoroughly mixed 
before the water is added, and it must 
be used immediately after mixing. The 
most common cause of failure is a poor 
quality of cement, 

Chinese Cement (Schio-liao). — 1. — ^To 

3 parts of fresh beaten blood are added 

4 parts of slaked lime and a little alum ; 
a thin, pasty mass is produced, which 
can be used immediately. Objects which 
are to be made specially waterproof are 
painted by the Chinese twice, or at the 
mo.st three times. 

2.— Pasteboard treated therewith re- 
ceives the appearance and strength of 
wood. Most of the wooden public build- 
ings of China are painted with schlo-liao, 
which gives them an unpleasant reddish 
appearance, but adds to their durability. 
'This cement was tried in the AustHaii 
Deparbnent of Agribultu*»r aiU| 

Vi«ana Assodatloii of Industi^V tmd m 
both cast^ thf statonwts of 
were found to be 
S.’^-^-^Caiinese::- glue;viS' / miide' ^ 
sh^lao wi^ akong amenta 

shaking ■ 
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solution takes some time to form, and 
is facilitated by standing, placing, the bot- 
tle, well stoppered, in a moderately warm 
situation, and briskly agitating It at in- 
tervals. Bleached shellac gives a lighter 
colored cement, but it is not considered 
as strong. This cement is not particularly 
recommended. 

4. — Finest pale orange shellac, broken 
small, 4 oz. ; rectified spirit (the strong- 
est 58 o. p.), 3 oz. ; digest together in a 
corked bottle in a warm place until dis- 
.solved ; it should have the consistency 
of molasses. 

Chinese Blood Cement. — This cement is 
in general use in China for making 
wooden and pasteboard vessels, willow- 
ware, etc., waterproof. Slaked lime, 50 
parts; beaten bullock’s blood, 37^ parts; 
alum, 1 part. Mix together. 

Clock Faces, Cement for White En- 
ameled. — Dammar, 50 parts ; gum copal, 
50 parts ; Venice turpentine, 55 parts ; 
zinc white, 30 parts ; ultramarine, 1 to 
2 parts. Apply the cement hot, and pol- 
ish when entirely cold. 

Cloth, Cement far. — 1. — Use thin sheet 
gutta parcha, which can be purchased of 
the manufacturers, especially for tail- 
ors* use. Place a piece of the tissue 
between the layers of cloth to be ce- 
mented, and press with a hot iron. 
This causes the cloth to firmly adhere 
on account of the melting of the gutta 


percha. 

2. — Gutta percha, 16 ; caoutchouc, 4 ; 
pitch, 2 ; shellac, 1 ; linseed oil, 2. 

Collodion Cement. — Powdered nitrate 
of potash, 1 dr. ; concentrated sulphuric 
acid, 1 % dr. ; carded cotton. 6 dr. The 
nitrate of potash and the acid should be 
mixed in a porcelain capsule, gradually 
add the cotton, and stir for 5 minutes. 
Wash It thoroughly in clear water, pull 
it apart, and dry — ^not near the fire, as 
it is a species of guncotton. Dissolve 
in rectified sulphuric ether and a lit- 
tle alcohol. It will form a transparent. 


colorless and strong adhesive cement. 
Colored Cemenfs.-— According to the 
Setfen Zeitunp, a water-glass solution of 
25<> B., thickened with the following ma- 
terials, produces cements of the colors 
name^ as Idhows: Finely sifted anti- 
niohy sulphide^ black ; cast-iron, In finest 
powder, greemblack ; sine dust, gray ; cop- 
p^ ; dirome oxide, 

daiflE green ; cobalt 51^0* blue ; red lead, 
orange ; bright red| carmine, 

viok^ tod. ■•sy.''''''-'' -''-' 

fih indent dry, to be 
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covered with the same mass, somewhat 
thinner ; and lastly, with Uie copal var- 
ni.sh alone. Plain shellac varnish will 
often answer the purpose. 

2. — Corks boiled in paraffine resist the 
action of the atmosphere, also worms and 
insects. 

Crocus Cement . — Crocus, mixed with a 
little linseed oil, makes a hard and use- 
ful cement. 

Crucible . — 1. — A mixture of powdered 
clay and brick dust, made up with water, 
or a solution of borax. Used to Join cru- 
cibles which are exposed to a strong heat. 
When mixed up with borax solution the 
lute becomes a compact vitreous mass in 
the fire. 

2. — Form a paste with water of 2 parts 
lx>rax, 2 parts slaked lime, and 1 part 
litharge. Can also be used for porcelain. 

Cue Tips, Cement for . — Russian isin- 
glass, 1 oz. ; distilled water, 2 fl.oz, ; 
glycerine, 2 fl.dr. ; glacial acetic acid, 1 
fl.oz. Mix. 

Cutler's Cement. — 1. — For fastening 
blades of dinner knives in ivory handles. 
Consists of rosin, 4 parts ; beeswax, 1 
part ; plaster of paris or brick dust, 1 
part. Fill the hole In the handle with 
the cement, heat the tang of the blade, 
crow'd in, and remove superfluous cement. 

2. — Rosin, 16 oz. ; hot whiting, 16 oz. ; 
wax, 1 oz. 

3. — Pitch, 5 parts ; wood ashes, 1 part ; 
hard tallow, 1 part ; melted together. 

4. — Black rosin, 4 lb., melted with 1 lb. 
beeswax, and 1 lb. red-hot whiting added. 

Davy's Cement. — Davy’s universal ce- 
ment Is made by melting 4 parts common 
pitch with 4 parts gutta percha in an 
iron vessel, and mixing well. It must be 
kept fluid, under W'ater, or in a dry, hard 
state. 

Diamanikitt.^-^A German cement, ac- 
cording to Hager. Graphite, 50 parts; 
litharge, 15 parts; milk of lime, 10 parts; 
slaked lime, 5 parts; intimately mixed 
with enough linseed oil to make a firm 


nass. 

Diamond Cement.— The following fpr- 
nula will be found useful in repairing 
'hlna, glass, wood, leather, etc. : Ism- 
jliss, 240 gr. ; mastic, 120 gr. ; gum am^ 
[noniac or galbanum, 60 gr. ; alcohoy 4 
1.0Z. ; water, 4 fl.oz. Soak the Isinglasa 
In the water for 24 hours ; evaporate cm 
31 water bath to 2 fl.oz^ ; then add 2 
jf alcohol ; strain ; add the xnastic, dig- 
solved In the remaining aksohoV and Add 
the ammoniac by trituratloiy^ avoiding 
toss of alcohol as much as possl^. 
cements.— 

Imuschold exHtnents, Use white Of dh 
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beaten up with an equal quantity of 
water; add enough slaked lime to make 
a paste; apply immediately. 

2. — Plaster of paris, with the addition 
of % jts weight of lime, and q. s. of 
white of egg. Reduce Uie lime, which 
should be freshly slaked, to a fine powder. 
Mix quickly, apply immediately, and al- 
low it to remain undisturbed for at least 
3 days. 

Evans* Cement. — Cadmium, 26 parts ; 
mercury, 74 parts; dissolve this amal- 
gam in an excess of merciii’y, knead thor- 
oughly, and heat if necessary, so that the 
cement is plastic as wax. 

Flexible Cement, — Flexible cement is 
composed of white pilch and gutta percha, 
equal parts, mixed over a water bath. 
Many of the other guttu percha and rub- 
ber cements answer for flexible cements. 

French Cement. — Gum water, thick- 
ened with starch ; a little lemon juice is 
sometimes added. 

Gas Bags, Cement for. — Add 1 part of 
glycerine to very thick boiled glue. Fill 
the bag with air and apply while warm ; 
if too sticky, strew it with a little pow- 
dered soapstone. For large rents use 
leather well covered with glue. 

Gas Fitters* Cement. — Melt together 
pai;« rosin (by weight), 1 part bees- 
wax ; then stir in 3 parts Venetian red, 
and pour into molds made of oiled paper 
or iron. 

Gas Retorts, Cement for. — For cement- 
ing earthenware gas retorts, which have 
to withstand very high temperatures, the 
following cement can be used : Pow- 
dered glass, 5 parts ; chamotte meal, 5 
parts ; powdered borax, 1 part. Cha- 
motte meal is obtained by pulverizing 
broken pieces of gas retorts. This cement 
is a hard glass, which only melts at the 
highest temperatures, then closes the 
leaks in the retort. To render airtight 
the iron cover which closes the retort, a 
cement is used consisting of schwerspath 
powder, to which as much soluble glass 
has been mixed as to obtain a paste of 
sulficient strength. 

Gases. To Resist- — 1. — Clay is dried, 
powdered, sifted, placed in an iron mor- 
tar, and incorporated with drying oil, 
added gradually, the whole being well 
beateh up till the mass assumes the con- 
siit^cy of a fine paste. It should be 
preselwed under a coating of ol}, to pre- 
yeht is ^ing up. It resists the Jetton 
of porroBiye gases, but inconveniently soft^ 
eha'by'expo^re to 

paris, mixed wlUt water, 
or wlafc glue. Stands u ddil^ed 
lieiftt-". ' 
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Glass Cement. — 1. — Take pulverized 
glass, 10 parts ; powdered fluorspar, 20 
parts ; soluble silicate of soda, 60 parts. 
Both glas.s and fluorspar must be In the 
finest possible condition, which is best 
done by shaking each in fine powder, with 
water, allowing the coarser particles to 
deposit, and then to pour off the remain- 
der, which holds the finest particles In 
suspension. The mixture must be made 
very rapidly, by quick stirring, and when 
thoroughly mixed must be at once applied. 
This is said to yield an excellent cement. 

2. — Red lead and boracic acid, equal 
parts ; add white sand, 2-3 part ; mix ; 
reduce to very fine powder, make into a 
paste with dilute sodium silicate. Apply 
as an ordinary cement, and heat high 
enough to fuse the water glass. 

Gram-Rutzon*s Cement. — Hard Canada 
balsam, 50 grams ; shellac, 50 grams ; ab- 
solute alcohol, 50 grams ; anhydrous ether, 
100 grams. The ingredients are mixed, 
and, when the gums are dissolved, filter. 
If necessary, and evaiwrate, away from 
the flame, over a water bath, until of 
syrupy thickness. 

Grouville*s Oil Cement. — White lead, 
1 V 4 parts : red lead, 14 part ; dry clay, 
1 part. Mix with boiled linseed oil. 

Gutta Percha Cement. — 1. — Valuable 
for many purposes, especially where the 
article is not I'equired to be fireproof. 
(See caution under Rubber Cements.) 
Tills highly recommended cement is made 
by melting together in an iron pan 2 
parts common pitch and 1 part gutta per- 
cha, stirring them well together until 
thoroughly incorporated, and then pour- 
ing the liquid into cold water. When 
cold it is black, solid and elastic ; but it 
softens with heat, and at 100® P. is a 
thin fluid. It may be used as a soft 
paste, or in the liquid state, and answers 
an excellent purpose in cementing metal, 
glass, porcelain, ivory, etc. It may be 
used instead of putty for glazing win- 
dows. 

2. — Fuse together equal parts of gutta 
percha and pitch. Use hot, 

3. — Fuse together equal parts of pitch 
and gutta percha, and to this add about 2 
parts of linseed oil containing 5 parts of 
litharge. Continue the heat until the in- 
gredients are uniformly oommlngled. Ap^ 
ply warm. 

Gutta Percha, Cemeht for.^l.-SU>ck* 
holm tar, 1 w 1 part; gttt^ 

percha, '3 parts* ■ 

2.^Eosin, 2 parts ; Stot^Obn 2 
parts gutta pere^ 

• ateCi), ... am j^pam : pa^^ 


im > 
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litharge, 150 parts. Mix with linseed-oil 
varnish to form a stiff putty. 

Hensler*8 Cement. — Litharge, 6 parts ; 
quicklime, 4 parts ; white bole, 2 parts. 
Grind with boiled linseed oil. Though 
tenacious, it is not recommended, on ac- 
count of time required to set. 

Hoenle*B Cement. — ^This is composed of 
shellac and Venice turpentine. Shellac, 
2 parts; turpentine, 1 part. Melt, and 
mold into sticks. 

Hoofs of Horses, Cement for. — Use 
gutta percha, 2 parts ; gum ammoniac, 1 
part. Heat the gutta percha and grad- 
ually add the gum ammoniac, which must 
be very finely powdered. Heat for use. 

Household Cement. — ^Alum and plaster 
of paris, well mixed in water, and used 
in the liquid state, form a hard composi- 
tion and also a useful cement. 

Filaments^ Cement Lamp Incandescent 
for. — Take 100 gr. of carburet of iron 
(Dixon’s stove polish), grind dry to a 
fine powder, add 10 gr. of lump sugar, 
mix well In a mortar ; then add 40 gr. 
gold bronze, mix again ; then add suffi- 
cient water to make a thick paste, and 
apply it to the junction between the car- 
bon and the platinum wire ; allow it to 
stand for 20 minutes or so, then burn 
the point to a cherry-red heat by a fine 
gas flame. 

Insvleting Cement. — Shellac. 6 parts ; 
rosin, 2 parts ; Venice turpentine, 1 part ; 
yellow ocher, 3 parts. 

Insvleting Tapes, Cement for. — 1. — 
Pure gum rubber, dissolve in turpentine, 
with the addition of 5% of raw linseed 
oil. 

2. — Yellow pitch, 8 parts ; beeswax, 2 
parts ; tallow, 1 part. 

Insulators, Cement for. — Sulphur, lead, 
plaster of paris, with a little glue to pre- 
vent It setting quickly. 

Iron and Blood Cement. — ^Pulverized 
lime, 100 parts, triturated with bullock's 
blood, 290 parts cement, and from 6 to 
10 parts iron filings. 

Jannin*s Cement, — ^This is known as 
Jannin’s cement, from the name of the 
patentee (patent now expired). The ce- 
ment is simply a mixture, in suitable pro- 
portions, of yellow oxide of lead (the 
quality known as massicot being prefer- 
able) with glycerine. Several other me- 
tallic oxides and matters may be mixed 
with the cement, so as to suit the quality 
or the color of the cement to the nature 
of the work to be |»iroduced, but the two 
essenHat comimnds are yellow oxide of 
lead end glycetinei l^e proportions of 
okldi^^ lead and accwd^ 

inje" conwency of ceti^nt it is 
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desired to produce. The proportion of 
glycerine will, of course, be larger for 
a very soft cement than for a stiff ce- 
ment ; It is not necessary, therefore, to 
specify the exact proportion of each of 
the two essential compounds. I'his ce- 
ment is specially adapted for molding 
those objects which r.fquire an extreme 
delicacy in the lines of* the cast, such as 
engraved blocks and plates,' forms of 
printing type, photoglyptic plates, etc. 
Under the influence of gentle heat it sets 
in a few minutes, and then resists per- 
fectly both pressure and heat. When set, 
it is also a very good substitute for natu 
ral lithographic stones, and It can replace 
them for many practical purposes. It 
can also be used for artistic reproduc- 
tions, such as fac-similes of terra cotta, 
whose color and sonorous quality it pos- 
sesses. Though setting to great hard- 
ness in a few minutes, it does not shrink. 

Lime Cements. — Lime cements are very 
valuable in mending many articles, and 
when combined with casein, sodium sili- 
cate, or egg, produce one of the simplest 
and most durable cements for household 
used. 

Lime and Glue Cement. — ^Into hot glue 
stir air-slaked lime. This gives a good 
cement, and very cheap. 

Litharge Cement. — Litharge, 1 oz. ; 
plaster of paris, 1. oz. ; finely powdered 
rosin, 1-3 oz. ; mix thoroughly, and make 
into paste with boiled linseed oil to 
which driers have been added. Beat it 
well, and let it stand 4 or 5 hours before 
using. Soda silicate and chalk make a 
good cement. 

Marteaux & Roberts Cerncnf.— Pyro- 
luslte, finely powdered, 100 parts ; graph- 
ite, 12 parts ; white lead, 5 parts ; red 
lead, 5 parts ; clay, 3 parts. After sift- 
ing and mixing, 1 part of boiled linseed 
oil to each 7 parts of the mixture is 
added. Make into a paste, heat, and 
pound ; repeat the operation several times. 

Mastic Cement. — 1. — ^Mastic cement Is 
used for molding ornaments, etc. Reduce* 
all materials to fine powder. Quartz 
sand, 20 parts ; limestone, 20 parts ; lith- 
arge, 10 parts ; linseed oil, 7 parts. 

2, — Powdered slaked lime, 30 parts ; 
sand, 17% parts ; litharge, 1% parts. 
Knead to a stiff mass with 3% to 5 parts 
of oil linseed oil, or llnseed-oil varnish 
may be used. Work thoroughly in a ihor- 
tar, with a pestle. 

Mending Tissues.— L-r-Caowtchmic, 5 
pBxi » ; lihloroform, 3 pairts : dissolve, and 
add gum mastic (powd^>, i pait. 

2.-4^utta percha, 16 ipartsi India; rub^ 
her, 4 yai^tsvyitch, 2 parts; shellac^ f 
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part; linseed oil, 2 parts. Reduce solids 
to small pieces. Melt togrther with the 
oil. Mix well. 

3. — Bisulphate of carbon, 8 oz. ; grutta 
percha, oz. ; rosin, 40 grams. Mix. 

Metallic Cement. — From 20 to 30 parts 
of finely divided copper, obtained by the 
reduction of oxide of copper with hydro- 
gen, or by precipitations from solutions 
of its sulphate with zinc, are made into 
a paste with oil of vitriol, and 70 parts 
of mercui’y added, the whole being well 
triturated. When the amalgamation is 
complete the acid is removed by wash- 
ing with boiled water, and the compound 
allowed to cool. In 10 or 12 hours it 
becomes sufficiently hard to receive a bril- 
liant polish, and to scratch the surface 
of tin or gold. By heat is assumes the 
consistency of wax, and as it does not 
contract by cooling, it is recommended by 
a noted chemist for dentists' use for stop- 
ping teeth. This is a splendid cement 
for attaching to the surface of wood, 
glass, ^metal and porcelain. 

Mica, Cement for. — A colorless cement 
for Joining sheets of mica is prepared as 
follows : Clear gelatine is softened by 
soaking it in a little cold water, and the 
excess of water is pressed out by gently 
squeezing it in a cloth. It is then heated 
over a water bath until it begins to melt, 
and just nough hot proof spirit (not in 
excess) stirred in to n^ake it fluid. To 
each int of this solution is gradually 
added, while stirring, ^ oz. of gum* am- 
moniac and 1 1-3 oz. of rectified spirit. 
It must be warmed to liquefy it for use, 
and kept in stoppered bottles when not 
required. This cement, when properly 
prepared, resists cold water. 

Mohr^s. — Equal parts of pulverized 
brick and litharge are made into a paste 
with linseed oil. After application a lit- 
tle fine sand is dusted over the lute, and 
it is dried in the oven, 

Mvirhead*s Cement. — Portland cement, 

3 lb. ; sharp sand, 3 lb. ; blacksmith's 
ashes, 4 lb. ; rosin, 4 lb. Melt the rosin 
and stir the other ingredients in. 

OU and StUphur. — One part of sulphur 
to 12 of oil gives a substance like molasses ; 

4 parts of sulphur to 12 of oil a stiff sub- 
stance like rubber. To be successful in 
making this compound take an iron ladle, 
such as is used for the melting of lead, 
and fill ^it not more than one-third full, 
and piads it over a clear fire. Owing to a 
quantity of water being held in the oil 

the vegetable matter, it will begin to 
seethe, and If not closely watched boll 
over into the fire. After a ItttiB time 
it wUl ; subside^; the surface i«lnaining 


quite placid, with now and then little 
flickers of smoke flitting across the sur- 
face. Your .sulphur must be either roll 
brimstone or the crude sublimed — i.e., not 
washed or treated with acid. If the first, 
finely powder it, and mix by degrees in 
the oil, stirring all the time until Incor- 
porated. 

Opticians' Cement. — 1. — Shellac, soft- 
ened with rectified spirit or wood naph- 
tha. For fine work. 

2. — Beeswax 1 oz. ; rosin, 15 oz. Melt, 
and add whiting (previously made red 
hot, and still warm), 4 oz. 

3. — Rosin, 1 lb. ; melt, and add plaster 
of Paris, dry, 4 oz. The above are used 
to fix glasses, stones, etc., while polishing 
and cutting them. The last is a very 
strong cement for rough purposes. 

4. — Rosin. 10 parts ; shellac, 2 parts ; 
rough, 1 part. Melt, mix, and add enough 
turpentine to make it tough, so as not to 
splinter under pressure form the thumb- 
nail, at the working temperature of the 
room. 

Papier Mache, Architectural Cement. 
— 1. — Strong rice-water size and paper 
pulped in boiling water, are mixed to- 
gether ; enough whiting is then added to 
make it of a proper consistency. The pa- 
per must be perfectly pulped. 

2. — Make the cement the same, only 
substitute plaster of par is for whiting. 

Parabolic. — Syn. Universal Cement. — 

I Curdle skim milk, press out the whey, and 
dry the curd by a gentle heat, but as 
quickly as possible. When it has become 
quite dry, grind it to powder in a coffee 
or pepper mill, and mix It with 1-10 of 
its weight of finely powdered quicklime, 
and a piece of camphor the size of a pea, 
also reduced to powder, to every ounce of 
the mixture. Keep it in wide-mouthed 
1-oz. vials, well corked. For use, make 
it into a paste with a little water, and 
apply it Immediately. 

Pasteboard, To Cement — Good pitch 
and gutta percha (about equal parts) are 
fused together, and to 9 parts of this 
are added 3 parts of boiled oil and 1-5 part 
of litharge; continue the heat, with stir- 
ring, until thorough union of the ingredi- 
ents is effected. This is applied hot, or 
cooled somewhat, and thinned with a 
small quantity of benzole or turpemine 
oil. 

Pestles^ Cement for 
Plaster of paris ts ordlnarUy bsad fdr 
fastening loose handles. $t is iftaile intb 
a moderately thick paste 
into the Jkble la the head df ja 
the hani!^ Insetted, and 
^1 the. oemnt 


add.’iind. 
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to the paste, and claim to get better re- 
sults. 

2. — Boil together 1 part of caustic soda, 
M parts of rosin, and 5 parts of water, 
till homogeneous, and add 4 parts of plas- 
ter of paiis. The paste sets in half an 
hour, and is but little affected by water. 

3. — Equal quantities of gutta percha 
and shellac are melted together and well 
stirred. This is best done in an iron 
cap.siile placed on a sand bath and heated 
over a gas furnace or on the top of a 
stove. It is a combination possessing 
both hardness and toughness, qualities 
that make it particularly desirable in 
mending mortars and pestles. In iising, 
the articles to be cemented should be 
wai’med to about the melting point of 
the mixture, and retained in proper po- 
.sition until cool, when they are ready 
for use. 

Patent Fuel Cement. — This cement, 
used for the agglomeration of coal dust, 
and the manufacture of patent fuel, con- 
si.sts of coal tar, gluten and starch. The 
qualities of these substances vary ac- 
cording to the quality and property of 
coal dust. About 2% of this mixture 
(say containing 2H parts tar, 1 part 
gluten, part starch) would be suitable 
for coal dust of an average quality of 
bituminous coal. 

Pew^s Cement. — Prep. Powdered quick- 
lime, 1 part ; powdered baked clay, 2 
parts ; mix, then add 1 part of freshly 
baked and powdered gypsum to 2 parts 
of powdered baked clay, and after mix- 
ing well add them to the former powder 
and thoroughly incorporate the two. Used 
to cover buildings. It is mixed with 
water, and applied like mortar. It ac- 
quires great hardness, and is very dur- 
able. 

Plaster Cement. — 1. — Plaster of parts, 
baked and ground, acquires great hard- 
ness and solidity when left for 24 hours 
in contact with a. solution of alum, and 
when, after drying in the air, it Is sub- 
mitted to a second baking. 

2. — mixture of silicate of potash, 100 
parts ; carbonate of potash, 27 parts ; and 
water, 50 parts, ihay also be used. 

4 . — plaster of parts busts, etc., are best 
mended with shellac varnish or soluble 
glass*. 

pHsmSi BisulphMe of Carbon, Coment 
bisulphide of c*d*bon prisms, 
Jiir. Lewis M. Rutherford, who has had 
much exi^Hence iii this subject, employs 
a cemciit of glue aiid molss^s. The sur- 
faces must i>e pe^wtly c^n ; they ure 
warmed, an«ii dust^ with a- r fiiie 
cau^eVs-hSir brusli^ in cpmaot 


< Cements for Minor Uses) 


A hot and fluid mixture of glue and mo- 
lasses is then applied around the edges, 
and penetrates by capillary attraction. 
It must be left a -day or two to harden 
befoi'e preparing the next side. The 
ground stopper was also rendered tight 
by a little molasses. 

Quicklime Cement. — Dilute white of 
egg with its bulk of water, and beat up 
thoroughly. Mix to the consistency of 
thin paste with powdered quicklime. Must 
be used immediately. 

Resinous Cements are excellent in all 
cases where heat is not applied, and they 
are very inexpensive. 

Scheibler^s Cements. — Melt 1 part of 
wax and 3 parts of shellac, and work 
into the mixture, while still warm, 2 
parts of gutta percha, cut fine. 

Schottl€r*s Cement. — Plaster of parts, 
freshly ground, 12 parts by weight ; cin- 
ders, sifted, 8 parts ; brick dust, 6 parts. 
Mix with water. 

SerbaVs TAnseed-Oil Mastic. — ^Lead sul- 
phate, 6 parts ; mix with 1 part linseed ; 
add gradually ; add 6 parts powdered 
pyrolusite. 

Shellac Cement. — For fastening leather, 
wood, stone, etc., to metal or other sub- 
stances : (a) Orange shellac, 4 oz. ; (b) 
concentrated ammonia, 8 fl.oz. ; distilled 
water, 6 fl.oz. Weigh out (a), place in 
a quart fruit jar, and add (b). Seal up 
the cover so as to prevent evaporation, 
and set aside. In about 6 days the shel- 
lac will be perfectly dissolved, especially 
if the mixture be shaken occasionally. In 
order to use this cement it should be 
poured into a shallow dish and evaporated 
until quite thick and gummy. If you 
get it too thick it is easily thinned with 
a little hot water. The only objection 
to this cement is the color, which assumes 
a deep maroon tone when mixed with 
ammonia. It is very tenacious, and is 
useful for many purposes. 

Siemen's Ce?ncnt.— Black iron rust, or 
iron filings, 12 lb. ; sulphur, 100 lb. 

Signs, Filling, Cement for, — ^Melt to- 
gether, in a clean iron pot, 2 parts each 
of best asphaltum and gutta percha ; stir 
well together, and then add 1 part of 
gum shellac in fine powder. It may be 
used hot and mixed with smalt, vetmU- 
lon, or other pigment, if desired. 

Slag Cement.— 1.— Granulated slag te 
ground and mixed with lime and the mix- 
ture calcined and reground. 

2. — Blast-furnace slag Is mixed in 
tbllowing proportions with lime and cmyj 
Siag, 10 parts; Urns. 25 parm; 

..parts. 'Calcinei. ' 

Soft Cement,^— Melt ysilow 
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with Its weight of turpentine, and color 
with finely powdered Venetian red. When 
cold it has the hardness of soap, but is 
easily softened, and molded with the fin- 
gers, and for sticking things together tem- 
porarily It is Invaluable. 

‘ Soluble Glciss Cements , — ^When finely 
pulverized chalk is stirred into a solu- 
tion of soluble glass of 30® B. until the 
mixture is fine and plastic, a cement is 
obtained which will harden in between 
6 and 8 hours, possessing an extraordi- 
nary durability, and alike applicable for 
domestic and Industrial purposes. If any 
of the following substances be employed 
besides chalk, differently colored cements 
of the same general character are ob- 
tained : 

1. — Finely pulverized or levigated stib- 
nite (gray antimony or black sulphide of 
antimony) will produce a dark cement, 
which, after long burnishing with an 
agate, will present a metallic appearance. 

2. — Pulverized cast-iron, a gray cement. 

3. — Zinc dust, so-called zinc gray, an 
exceedingly hard gray cement, which, 
after burnishing, will exhibit the white 
and brilliant appearance of metallic zinc. 
The cement may be employed with ad- 
vantage in mending ornaments and ves- 
sels of zinc, sticking alike well to metals, 
stone and wood. 

4 . — Carbonate of copper, a bright green 
cement 

5. — Sesquioxide of chromium, a dark 

green cement. . . v 

6. — ^Thenard’s blue (cobalt blue), a blue 

cement. , ^ . 

7 . — ^Minimum, an orange-colored cement. 

8. — Vermilion, a splendid red cement 

9 . — Carbon red, a violet cement 

Spirit Cement (Wh«e).— For metal, 
glass plates, wood, etc. (a) Bleached 
shellac, 1 lb.; (b) 95% alcohol, 1 qt 
Dissolve (a), which should be fresh, and 
finely pulverized, in (b). Solution may 
be made cold, the operation being hast- 
ened by agitation. When dissolved, ex- 
pose in an open porcelain or earthenware 
dij^, in a dry atmosphere, until evapo- 
rated to a thick, gummy paste ; <w, If time 
be an important feature, heat some sand 
in an iron dish, extinguish the fire, then 
place the shellac mixture pn the hot sand 
to evapprate. Do not have the sand too 
hot, as it m^t crack the dish. For a 
rapid setting cement, evaporate down un- 
til quite ttoick-4.e„ liquid, but not dry — 
then a«^ a very little of the follo^ng 
ndxtui^ : . Wood alcohol, , 4 fi.os. solvent 
haphthi; (benzole), 2 * 

‘■Ke^/arw# Irom.tbe -fire. .■ ■, ■■ . 

This is simply a s^ntfon of 
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potassium silicate. It forms a very val- 
uable cement for mending statuary. It 
suffices to brush the surfaces with the 
solution, and to press them firmly to- 
gether. 

Stephenson*s Oil Cement, — 1. — ^Lith- 
arge, 10 parts ; air-slaked lime, 5 parts ; 
fine sand, 5 parts ; mix to a paste with 
hot linseed oil. Use Immediately. 

2. — Litharge, 20 parts ; slaked lime, 10 
parts ,* sand, 10 parts ; llnseed-oll varnish, 
3 parts. 

Vegetable Cement. — 1. — ^Mix gum ara- 
ble with calcium nitrate, 1 part of the 
gum arable to 10 parts of the calcium, 
and use 10 parts of water. 

2. — Calcium nitrate, 2 parts ; gum ara- 
biCi pulverized, 20 parts ; water, 25 parts. 

Water Cements.-— 1.— Slaked lime, 100 
parts; brick dust, 190 parts; sand, 160 
parts; blacksmith’s dross, 50 parts; pow- 
dered lime, 50 parts ; mix with water. 

2.— Iron filings, 600 parts ; ignited 
sand, 100 parts ; powdered slaked lime, 
100 parts ; mix with water. 

White Cement. — Mix in a well-stop- 
pered bottle to drams of chloroform with 
12% drams of unvulcanized caoutchouc, 
in small pieces. The solution Is easily 
effected, and when finished add 2% drams 
of mastic, and let the whole macerate 
from 8 to 10 days, shaking the mixture 
from time to time, but without heat. A 
perfectly white and very adhesive cement 
is thus produced. This compound is made 
on the same principle as the cement great- 
ly in vogue among florists for making 
permanent bouquets. 

White Cement, Zeigler^s. — Composition 
unknown. Is very much used on the 
Continent for microscopical use. 

Zeiodite. — ^It a cement composed of 10 
parts sulphur and 12 parts glue or pumice. 

Zinc Ornaments, Cement /or.— Water 
glass, having fine whiting and Impure 
zinc (zinc gray) stirred in, forms an ex- 
cellent cement, and receives a high polish. 

Zinc White Cemenf.-— German formula: 
1, mastic; 2, dammar; 3, sandarac; 4, 
Venetian turpentine ; 5, turpentine ; 6, 
benzol; 7, zinc white. 1, 2 and 3, pow- 
dered, are mixed in a well-corked bottle 
with 4, 5 and 6; shake well oocaslon- 
ally ; after several days filter, and tribu- 
rate In a mortar with zlne white In q. 8. 
Dilute, if necessary, with benzol 

Glue is & cement used for joining 
of wood 4^ ^ ^ 

consUtueit a substance eal^^ 
obtoined the cutting# 
tendons and other ref##- 
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mals, as well as from cuttings of leather 
and parchment, which, after being well 
soaked in milk of lime, to dissolve any 
blood, flesh or fat, are thoroughly washed 
In a stream of water to remove the lime. 
The material is then boiled in water un- 
til the required adhesive strength is ob- 
tained, when the liquid is run off into 
a cistern, and clarified with powdered 
alum, which precipitates in the form of 
sulphate any lime that may remain, as 
well as other impurities. Before cooling 
it is drawn off into molds, and is then 
in the form of size, which, when cut into 
slices, and dried in the air, hardens into 
glue. 

Hints About. Glue. 

1. — Good glue should be a light brown 
color, semi-transparent, and free from 
waves or cloudy lines. Glue loses much 
of its strength by frequent remeltlng ; 
therefore, glue which is newly made is 
preferable to that which has been re- 
boiled. The hotter the glue the more 
force it will exert In keeping the joined 
parts glued together. In all large and 
long Joints it should be applied immedi- 
ately after boiling. Apply pressure until 
it is set or hardened. Glue, being an ani- 
mal substance, must be kept sweet. To 
do this keep it cool after it is once dis- 
solved, and not in use. In all cases keep 
the glue kettle clean and sweet, by clean- 
ing it often. Good glue requires more 
water than poor. The best glue will re- 
quire from one-half to more than double 
the water that is required with poor glue, 
which is clear and red ; the quality can 
be discovered by breaking a piece. If 
good, it will break hard and tough, and 
will be irregular on the broken edge. If 
poor, it will break comparately easy, 
leaving a smoothy straight edge. In dis- 
solving glue, it is best to weigh the glue, 
and weigh or measure the water ; other- 
wise, there is a liability of getting more 
glue than the water can properly dis- 
solve. It is a good plan, when once the 
quantity of water that any sample of 
glue will take up has been ascertained, 
to put the glue and water together at 
l^st 6 hours before heat is applied, and 
if it is not soft enough then, let it re- 
main longer in soak, for there is no dan- 
ger in letting good glue remain in pure 
water, even for ^ hours* The advan- 
tage of frozen glue is that it can be made 
up at once, on account of its being so 
porous. Frozen glue of same grade is as 
strong as if dried, If glue is of first-rate 
quality, it can be used on most kinds 
of w6Qdt»ork very thin, and Will make the 
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joint as strong as the original. White 
glue is made white by bleaching, 

2.— The following, translated from Des 
Ingenleurs Tasehenbuch, contains a great 
deal of valuable information, which will 
probably be acceptable to many of our 
readers. The absolute strength of a well- 
glued joint is : 

Pounds per square Inch. 



Across the grain. 

With the 


end to end. 

grain. 

Beech 

2,133 

1,095 

Elm 

1,436 

1,124 

Oak 

1,735 

568 

White wood. 

1,493 

341 

Maple 

1,422 

896 


It is customary tb~ use from 1-6 to 1-10 
of the above values, to calculate the re- 
sistance which surfaces joined with glue 
can permanently sustain with safety. 

3. -— Crackinp, To Prevent. — a. — Glue 
frequently cracks because of the dryness 
of the air in rooms warmed by stoves. 
An Austrian contemporary recommends 
the addition of a little chloride of calcium 
to glue to prevent this disagreeable prop- 
erty of cracking. Chloride of calcium is 
such a deliquescent salt that it attracts 
enough moisture to prevent the glue from 
cracking. Glue thus prepared will * ad- 
here to glass, metal, etc., and can be 
used for putting on labels without danger 
of their dropping off. 

b. — Add a very small quantity of glyc- 
erine to the glue. The quantity must be 
modified according to circumstances. 

4. — Hardening Glue . — Try a little fine- 
ly powdered brick dust, which will harden 
quickly in proportion to the quantity 
used. 

Liquid Glue. 

1. — Glue, cut in small pieces, 6 parts; 
water, 16 parts, poured over it and al- 
lowed to stand for a few hours : add sul- 
phate of zinc, 1% part; hydrochloric^cid 
gas, 1 part. Keep the mixture at a tem- 
perature of 175 to 190* F. for 10 or 12 
hours. This blue may be used for join- 
ing all articles, even porcelain, glass, 
mother-of-pearl, etc. It does not con- 
geal. 

2. ~^Best white glue, 4 parts ; lead car- 
bonate, 1 part; rain water, 8 pans; alco- 
hol, 1 pan. Dissolve the glue in the 
water on a water bath, stirring constant- 
ly; then mix in the lead oirbonate, add 
the alcohol, and continue the heat fov a 
few minutes; lastly, pour Into bottles 
while it is still hot 

3. -^Take a wlde-inouHied bottle, ahicl 
dissolve in it 8 oz. best glue, in H pt 
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of water, by setting it in a vessel of 
water and heating until dissolved, .s Then 
add, slowly, 2% oz. of strong acquafortis 
(nitric acid), 36® B., stirring all the 
while. Effervescence takes place under 
generation of nitrous acid. When all the 
acid has been added the liquid is allowed 
to cool. Keep it well corked, and it will 
be ready for use at any moment. 

4. — Take 1 pt. of the common turpen- 
tine and mix in a quart bottle with 4 
fl.oz. of 98% alcohol. Agitate well, and 
let stand until the two fluids separate. 
Decant the turpentine (which will form 
the lower layer) from the alcohol, and 
mix it with 1 pt. of clear water. Agi- 
tate thoroughly, and let stand until these 
two fluids separate, then from the water 
decant the turpentine (which this time 
will form the upper layer), and, finally, 
mix with the turpentine about 1 oz. of 
powdered starch, and filter through paper. 

.'5. — The following recipe is said to keep 
indefinitely : Best glue, 10 oz. ; formaline. 
40%, 1 to 3 oz. ; acetic acid, 90%, 2 to 5 
oz. Or, hydrochloric or nitric acid (1.3), 
H to 1% oz. ; water, 100 oz. A little 
glycerine increases the elasticity of the 
glue. 

6. — Crush 100 parts of brightest gela- 
tine as minutely as possible and pour 
water over it until it is Entirely covered. 
Allow to swell for 24 hours, adding more 
water as the upper layer of glue dries 
out. Now rub up 10 parts of zinc oxide 
with water in a porcelain mortar to a 
liquid paste, and add 11 parts of concen- 
trated hydrochloric acid ; the zinc oxide 
will quickly dls.solve. When gas ceases 
to be evolved, filter, and add the clear 
zinc solution to the glue, stirring the mix- 
ture thoroughly while pouring It in. Li- 
quefy the glue at a beat of about 140® F. 
(but not over an open fire), and add 1 
part of alum, previously dissolved in the 
minimum quantity of water. Now let the 
whole stand (at the same temperature) 
until all the impurties rise to the sur- 
face, when the transparent glue under- 
neath is carefully decanted and admixed 
with 2 parts of alcohol. 

7. — In a solution of borax In water 
soak a good quantity of glue until it has 
thoroughly imbibed the liquid. Pour off 
the surplus solution and then put on the 
wabMT bath and melt the glue. 1-et cool 
down until the glue begins to set, then 
add/ drop by drop, With aglta^* enough 
aicetlc acid to check the tendeucsf to sol^^ 
ffcatlon. after becoming quite t^ld. 
dierf is stiU a tendeiioy to solldlifteati<m, 

a few ^ops more Of the octd. The’ 
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liquid should be of the consistency of or- 
dinary mucilage at all times. 

8 — Dilute 1 part of official phosphoric 
acid with 2 parts of water, and neutral- 
ize the solution with carbonate of am- 
monium. Add to the liquid an equal quan- 
tity of water, warm it on a water bath, 
and dissolve it in sufficient glue to form a 
thick, syrup liquid. Keep in well-stop- 
pered bottles. 

9. — Glue or gelatine, 10 oz. ; water, 40 
oz. ; oxalic acid, 5% dr. Dissolve the 
acid in the water, and in the solution 
steep the glue for 24 hours ; then heat on 

I a water bath for ry or 6 hours, dilute with 
i water, neutralize with chalk, allow to 
stand until clear, and evaporate the clear 
solution to 20 oz. 

10. — W’hite gelatine. 40 parts ; acetic 

acid. 40 parts ; alcohol, 10 parts ; alum, 
2 parts. Heat the gelatine and acetic 
acid together on a water bath until solu- 
tion takes place, add the alcohol, and the 
alum last. ' 

11. — White glue, 2 oz. ; acetic acid, 8 
oz. ; nitric acid, 10 min. Mix the glue 
and acetic acid in a wide-mouthed, stop- 
pered bottle, set in a warm place, agitate 

y frequently until dissolved, and then add 
the nitric acid. 

12 — A very good liquid glue is pro- 
duced by adding to ordinary glue its vol- 
ume of vinegar and the fourth of a part 
of alcohol. A little alum may also be 
added as a preservative. 

13. — Glue, 100 grams ; water, 150 
grams ; sodium salicylate. 10 grams ; oil 
of cloves, 90 drops. Prepare by boiling 
In a water bath until it becomes liquid. 
The , object of the sodium salt is to pre- 
vent setting. 

14. — A German pharmaceutical chem- 

ist, named Ernest E. Eduard Martens, 
of Neustadt-Holstein, has patented a prep- 
aration of liquid glass for Joiners, uphol- 
sterers, etc., the object being to provide 
a strong adhesive glue that will not be 
injurious to health. Dissolve ordinary 
glue in water, with the addition of sodium 
salicylate, or of one of the compounds 
of the derIvaUves of the benzol group. 
Place in a suitable vessel 100 parts in 
weight of the very best glue made from 
leather parings, and allow It to soften In 
150 parts of water; add 10 parts In 
weight of sodium salicylate, and heat the 
mixture in a water bath until the solid 
part is thoroughly dissolved. TO preserve 
the gloe thus prei^ared, Which temaliis 
liquid, add 1 gram of oil of cloves to each 
kgm. of This solqtlon, dlliated with 

water» fortns a cheap siitostltute for gum, 
and can he used for; a» 
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poses. The advantages claimed for It are 
that it does not require to be heated for 
use, and is entirely free from the objec- 
tionable smell of ordinary glue. 

15. — Glue, 1 oz. ; acetic acid, 11 oz. ; 
carbolic acid, 10 min. ; water, suflBcient. 
Macerate the glue in 6 fl.oz. of water for 
12 hours, heat the mixture on a water 
bath until the glue is dissolved, add the 
acids, and finally enough water to make 
1 pt. 

16. — Dissolve 8 parts of glue, in small 
pieces, in 12 to 15 parts of saccharate 
of lime. By heating the glue dissolves 
rapidly, and remains liquid, when cold, 
without loss of adhesive power. Any de- 
sirable consistency can be secured by 
varying the amount of saccharate of lime. 
Thick glue retains its muddy color, while 
a thin solution becomes clear on standing. 
The saccharate of lime is prepared by 
dissolving 1 part of sugar in 3 parts of 
water ; add 14 part of the weight of the 
sugar of slaked lime, heat tlie whole to 
65 to 85® C., allow it to macerate for 
several days, and shake it frequently. The 
solution, which has the properties of mu- I 
cilage, Is then decanted from the sedi- 
ment. 

17. — Glue, 8 oz. ; glacial acetic acid, I 
oz. ; water sufficient to make 16 oz. Soak 
the glue in enough water to cover it, un- 
til soft, then heat on a water bath until 
dissolved ; add the acetic acid, and suffi- 
cient water to make up the measure of 
16 oz., and strain. 

18. — White glue, 12 av.oz. ; alum, 50 
gr. ; acetic acid, 1 fl.oz. ; water, 13 fl.o 2 . ; 
alcohol, 3 fl.oz. Mix all but the alcohol,/ 
digest on a water bath until the glue is 
dissolved. When cool add the alcohol. 

19. — Isinglass, 1 oz. ; mastic, H oz. ; 
alcohol, IH oz. ; water, 6 oz. Soak the 
isinglass in a portion of the water until 
soft, then add the balance of the water, 
and heat until dissolved ; to this add the 
mastic, dissolved in the alcohol. 

20. — ^To make 1 gal. of the gum, about 
1% gal. of water, 3 lb. of glue, 4 oz. of 
borax, and 2 oz. of carbonate of soda, or 
an equivalent of any other alkali, are 
taken. The glue and alkaline salts are 
dissolved in the water by heat, and the 
solution is kept at a temperature a few 
degrees below boiling point for 5 or 6 
hours. The continued application of heat 
renders the gum permanently liquid at 
the ordinary temperature. After allow- 
ing the sediment to settle* the clear li- 
quid is evaporated to the required con- 
idstency,- - 

21. -<-Boak gelaUiie In water, melt at 
a low hea^ and add strong vinegar or 
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acetic acid until it remains liquid when 
cold. 

22. — Brandis Liquid Glue. — ^Borax, 60 
kgm. ; water, 100 1, ; solution of potassa, 
90% 4 kgm. ; solution of glue, 12® B., 
1,450 kgm. Dissolve the borax in the 
water, add to the boiling solution of po- 
tassa, and to this add the hot solution 
of glue. 

23. — Quick-Setting Glue Cements. — For 
paper, cloth, leather, wood, earthenware, 
etc. : (a) Soak 1 lb. of white fish glue 
4 hours in 30 fl.oz. of cold water; (b) 
mix 4 02 . of dry white lead with 2 fl.oz. 
of hot water ; (c) 4 oz. 90% alcohol. 
Dissolve (a) by aid of a glue pot, then 
slowly add (b). Cook for about 10 min- 
utes, then let cool to about 100® F. Now, 
with constant stirring, add (c). This 
cement sets in about 1 minute, due to 
the alcohol used. It is non-elastic, and 
extremely hard. For leather and cloth, if 
wanted pliable, add 2 to 4 oz. of glycer- 
ine, according to the elasticity desired. 
The above cement, without glycerine, and 
with the addition of 4 oz. of red lead, 
will stand a bath in hot oil without frying 
out. 

24. — Russian Liquid Glue. — Soften 50 
parts of best Russian glue in 50 parts of 
warm water; add, slowly, from 2% to 3 
parts of aquafortis and 3 parts or pow- 
dered sulphate of lead. 

25. — Spaulding's Glue. — ^Soak the glue 
in cold water, using only glass, earthen 
or porcelain dishes. Then by gentle heat 
dissolve the glue in the same water, and 
pour In a small quantity of nitric acid, 
sufficient to give the glue a sour taste, 
like vinegar, about 1 oz. to every pound 
of glue. 

26. — Syndeticon — Liquid Fish Glue . — 
Fish glue, 100 parts; acetic acid, 125 
parts; gelatine, 20 parts; water, 125 
parts ; shellac varnish, 20 parts. Dis- 
solve the fish glue in the acid, the gela* 
tine in the water, mix the solutions, and 
the gradually incorporate the varnish. 

27. — Very Strang Liquid Glue. — Glue 
4% parts; water, 12 parts. Let them 
stand several hours. To soften the glue, 
add muriatic acid, % part; sulphate of 
zinc, 1% parts. Heat the mixture to 
185® F. for 10 or 12 hours. - This glue 
remains liquid after cooling. Used for 
sticking wood, crockery and glass. 

Special Glues. 

1 . — Chromium a.-*-411ue, wheii 

combined with chrcmiates, and exposed to 
light, loses its solubility in water, and 
can, therefore, be used as a 
atilcles exposed to moisture. The 
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lowing is a suitable formula : White glue, 
f) to 20 parts ; water, 20 parts ; potassium 
bichromate, 1 to 2 parts ; water, 10 parts. 
Make solutions of the glue and potassium 
bichromate in .separate portions of water, 
as indicated above (the glue being dis- 
solved by heat) ; stir in the solution of 
bichromate ; mix well, and then pour the 
mixture into tin boxes and allow it to 
congeal therein. For use, take a suffi- 
cient quantity of the glue, melt in a cup- 
standing in boiling water ; place a layer 
uniformly on the fractured surfaces, press 
them together, and expose the article.^ to 
the sun for a few hours 
b, — Chrome glue is known to consist 
of a moderately strong gelatine solution 
(containing 5 to 10% of gelatine), to 
which about 1 part of acid chromate of 
potassium, in solution, is added to every 
5 parts of gelatine. This mixture pos- 
sesses the property of becoming insoluble 
by water through the action of .sunlight 
under partial reduction of the chromic 
acid, a property which is advantageously 
utilized in photography. The author 
coated both fractures of a glass as uni- 
formly as possible with the freshly pre- 
pared solution, pressed them together, and 
fixed them in this position with a cord. 
The cylinder glass was exposed to the 
sunlight, and was found to be firmly 
united after a few hours. Even hot water 
did not dissolve the oxidized chrome glue, 
and the fracture was scar(»ely noticeable. 
Valuable articles of glass, which w'ould be 
disfigured by a thick cement joint, can be 
very nicely repaired in this manner. In the 
prodxictlon of waterproof textures chrome 
glue is likewise of use ; at least, where 
a certain tightness Is no drawback. The 
fabric, after having been put in a frame, 
only needs to be painted 1 to 3 times with 
the hot chrome glue, and then to be ex- 
posed to the sunlight or daylight. Used 
specially as a glass cement. 

2. — Compound Glue , — ^Take very fine 
flour, mix it with white of eggs, isinglass 
and a little yeast: mingle the materials, 
and beat them welll together ; spread them, 
the batter being made thin with gum 
water, on even tin plates, and dry them 
in a stove ; then cut them out for use. 

To color them, tinge the paste with Brazil 
or vermilion for red ; indigo or verditer, 
etc., for blue; saffron, turmeric or gam- 
boger^tc., for yellow. 

3. — .fiJldstic Glus. — a. — ^Best glue, 7 
av.oz> ; glsrcerihe, 16 fl.oz, ; water* enough. 
Pour on ^e. glue more than enough water 
to coyer, allow to macerate for several 
hova's^i then : decant the greatKi: portion of 
water ; app^, heat until the ghie is die- 
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solved, and add the glycerine. If the 
mixture is too thick, more water may be 
added. It may be colored by means of 
an aniline dye, dissolved In alcohol. The 
addition of a little calcium chloride also 
tends to prevent the glue from cracking. 
May be used for camera bellows. 

b. — The following does not spoil : Dis- 
solve good common glue in water, on the 
water bath, and evaporate the water down 
to a mass of thick consistency ; add a 
quantity of glycerine equal in weight with 
the glue, after which continue the heat- 
ing until all the water has been driven 
off ; pour the mass out Into molds or on 
a marble slab. This mixture answers for 
stamps, printer’s rolls, galvano-plastic 
copies, etc. 

4. — Ether Glue . — Dissolve glue In nitric 
ether. The ether will only dissolve a cer- 
tain amount of glue, therefore the solu- 
tion cannot be made very thick ; it will 
be about the consistency of molasses, and 
is much more tenancious than glue made 
with hot water. It is improved by add- 
ing a few bits of India rubber, cut into 
pieces about the size of a buckshot. Let 
the solution stand a few days, stirring 
frequently. 

— Fireproof Glue . — Mix a handful of 
quicklime in 4 oz. of linseed oil, boll to 
a good thickness, then spread on tin plates 
in the shade, and it will become exceed- 
ingly hard, but may be easily dissolved 
over the fire, and used as ordinary glue. 

O.^Frozen Glue . — The glue, while gel- 
atinous, is sliced, placed on nets, and al- 
lowed to freeze by natural cold. Of 
course, the process can only be conducted 
in cold weather. The product is porous, 
and much more bulky than hard glue, but 
Is a better article, as it dissolves more 
easily. It sells largely in New England, 
where it is preferred by buyers to the 
hard glue. 

7. — Isinglass Glue . — ^Dissolve isinglass 
in water, and strain it throtigh coarse 
linen. Then add a little alcohol, and 
evaporate to such a consistency that when 
cold it will be dry and hard. This will 
be found to be more tenancious than com- 
mon glue, and therefore preferable in 
many cases. 

5. -^Marine Glue, — a.— Although now 

far from new, the extremely valuable ma- 
rine glue of Jeffrey does not seem to he 
as well known in this country as it de- 
serves. Prepared by dissolving 1 part of 
India rubber in crude heheUie, and mix- 
ing with 2 parts of shdiae, by aid of 
heat. The waterproof c^ract^ of this 
cement, in connection with Its sllldtt elas- 
tic flexibility* easovM^ is 
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applied when warm, and the promptness 
with which it sets, on cooling, make it a 
most useful substance in many applica* 
tlons to house construction and furniture, 
as well as on board ship, where it was 
originally intended to be chiefly employed. 

b. — Caoutchouc, 1 oz. ; genuine asphal- 
tum, 2 oz. ; benzole or naphtha, q. s. The 
caoutchouc is first dissolved by digestion 
and occasional agitation, and the asphal- 
tum is gradually added. The solution 
should have about the consistency of mo- 
lasses. 

c. — Take of coal naphtha, 1 pt. ; pure 
(not vulcanized) rubber, 1 oz. ; cut in 
shreds, and macerate for 10 or 12 days, 
and then rub smooth with a spatula on 
a slab : add, at heat enough to melt, 2 
parts of shellac, by weight, to 1 part of 
this solution. To use it, melt it at a 
temperature of about 248® F. 

d. — Elastic Marine Glue. — Dissolve un- 
vulcanized rubbei* in chloroform, benzole, 
or bisulphide of carbon. Ropes, or other 
material exposed to the action of air and 
water, are coated with this glue. Whiting 
or fine sand may be added. 

9. — Parchment Glue. — Parchment, 10 
parts, is cut into small pieces, and boiled 
in 128 parts of water until the liquid is 
reduced to 80 parts. The decoction is 
filtered through linen, and evaporated over 
a gentle fire until it presents the required 
consistency. 

10. — Powdered Glue, Soluble Cold. — 
Carbonate of potash, 1 part; alum, IH 
parts ; ordinary glue or fish glue, 10 
parts : water, 4 parts. The whole is 
mixed and boi]e<], dried by ordinary meth- 
ods, and Uien pulverized. It is appicable 
to any use. 

11. — Rubber Glue . — Take 1 lb. of glue, 
r‘over it with cold water in a vessel in 
which it can be heated, let it stand over- 
night ; then add 1 fl.oz. of glycerine, and 
apply heat; bring to the boiling point, 
and continue the boiling for about 15 min- 
utes ; take off the fire and add to it color- 
ing matter, if desired, and pour into 
molds, from which remove when it has 
l)e(!ome rigid. Keep in a cool place ; when 
used, apply gentle heat to soften, being 
careful never to bring to a boil. 

12. — «5£ratena. — This well-known house- 
hold cement Is said to be prepared as 
follows ; White gjue, 6 parts, dissolved 
in 8 parts of acetic acid ; this solution is 
added to another composed of 1 part of 
French gelatine In B parts of water. After 
mixing add 1 part of sheflac varnish. 

Olae^Tungstic glue has 
been suggested as a substitute for hard 
India rubber* as It can be used for >aU 
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the purposes to which the latter is ap- 
plicable It is thus prepared ; Mix a 
thick solution of glue with tungstate of 
.soda and hydrochloric acid. A compound 
of tungstic acid and glue is precipitated, 
which, at a temperature of 89 to 104® 
F., is sufficiently elastic to be drawn out 
into vei'y thin sheets. 

14. — Veneering Glue, Well Suited for 
Inlaying. — The best glue is readily known 
by its' transparency, and being of a rather 
light brown, fi*ee from clouds and streaks. 
Dissolve this in water, and to every pint 
add Vz gill of the best vinegar and Vz oz. 
of isinglass. 

15. — White Glue. — A writer in the 
Moniteur Sdentifigue says that to add 
oxalic acid and white oxide of zinc, in 
the proportion of 1%, to glue, gives a 
whiter and clearer product than any of 
the measures now in use. The glue should 
first be reduced with water, and heated 
to a thick syrup, and the chemicals added 
while the mass is hot. 

LUTES* 

BY SAMUEL S. SADTLER 

The subject of plastic cements used to 
secure joints in vessels and connections 
(generally for temporary purposes) has 
Ijcen rather neglected in the chemicjd lit- 
erature. 

The success or failure of processes has 
very seldom depended upon the choice of 
satisfactory lutes, but great annoyance 
has been experienced in chemical works 
and manufacturing places where only un- 
suitable compounds have been found to 
seal apertures in nitric acid, chlorine, hy- 
drogen-sulphide and illuminating-gas ap- 
paratus, and frequently considerable dam- 
age to property and loss of life has re- 
sulted. 

The majority of these cements are use- 
ful for purposes of preventing the escape 
of inert gases, and others are suitable for 
more or less special purposes, where cor- 
rosive gases, etc., come in contact with 
them. Many of them had to be put down 
from memory, and therefore the product 
obtained in their use may be a little too 
stiff or too thin, but such deficiencies 
could be easily regulated, 

lAites always consist of g mensti^um 
and dissolved or suspended solids* and 
they must not be attacked by the gases 
and liquids coming in contact wiUi them. 
Iii some cases the constituents of the lute 


; • Head before the Franklin Institute, 
and reprinted from Its Journal by Samuel 
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react to form a more strongly adhering 
mass. 

The conditions of application are, in 
brief : 

(a) Heating the coiuposition to make 
it plastic until firmly, fixed In place. 

(b) Heating the surfaces. 

(c) Applying the lute with water or a 
volatile solvent, which is allowed to vol- 
atilize. 

(d) Moistening the surface with water, 
oil, etc. (the menstruum of the lute it- 
self). 

(e) Applying, the lute in workable con- i 
dition, and the setting taking place by 
chemical reactions. 

(f) Setting by hydration. 

(g) Setting by oxidation. 

These principles will be found to cover 
nearly all cases. 

Joints should not be ill-fitting, depend- 
ing upon the lute to do what the pipes 
or other parts of the apparatus should 
do. In most cases, one part of the fitting 
should overlap the other, so as to make a 
small amount of the lute effective, and 
to keep the parts of the apparatus rigid, 
as a luted joint is not supposed to be a 
particularly strong one, but rather one 
quickly applied, effective while in place, 
and easily removed. 

Very moderate amounts of the lute 
should be used, as large amounts are like- 
ly to develop cracks, be rubbed off, etc. 

A classification may be given as fol- 
lows : 

(1) Plaster of paris. 

(2) Hydraulic cement. 

(3) Clay. 

(4) Lime. 

(fi) Asphalt and pitch. 

(6) Rosin. 

(7) Rubber. 

(8) Linseed oil. 

(8) Sasein and albumen. 

(10) Silicates of soda and oxychlo- 

ride cements. 

(11) Flour and starch. 

(12) Miscellaneous, including core com- 

pounds. 

I. PLASTER OF PARIS 
is. Of course, often used alone, as a paste, 
which quickly solidifies, for gas and wood 
distillatiqh retorts, etc., and similar places 
where qdickness of setting is requisite. It 
is more <fften, however, used ^th some 
fibrous material to give It greater 
strenirth. Asbestos is the most commonly 
used material of these, as it will stand 
a high t^mmi^ture. When that is not 
so tmpormnv^^^^ pluifii trimmings, 
hair etc., are used as blniMs, while 
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broken stone, glass and various mineral 
substances are used as fillers ; but they 
do not add anything to the strength. 
These lutes seem to be particularly suit- 
able for oil vapors and hydrocarbon gases : 

Formulae ; 1, plaster and water ; 2, 

wet plaster and asbestos ; 3, wet plaster 
and straw ; 4, wet plaster and plush trim- 
mings ; 5, wet plaster and hair ; 6, wet 
plaster and broken stone, etc. 

II. HYDRAULIC CEMENT 
Cement is used either alone oi*. with 
sand, asbestos, etc., and it is said that 
these lutes are suitable for nitric acid. 
When used with substances such as rosin 
or sulphur, it is probably employed be- 
cause it is in such a fine state of division, 
and used as a filler, and not because of 
any powers of setting by hydration. 

Formulae : 1, neat cement ; 2, cement 

and asbestos : 3, cement and sand. 

HI. CLAY 

This must frequently enters into the 
composition of lutes as a filler, but even 
then the very finely divided condition of 
certain grades renders it valuable, as it 
gives body to a liquid such as linseed oil, 
which, unless stiffened, would be previous 
to a gas, the clay, in all cases, beipg neu- 
tral. Thus, for luting pipes carrying 
chlorine, a stiff paste of clay and mo- 
lasses has been suggested by Theo. Roller 
in Die Surrogate, but is cannot be recom- 
mended, as it soon gives way. 

Formulae ; 1, clay and linseed oil ; 2, 
same, using fireclay ; 3, clay and mo- 
lasses. 1 is suitable for steam, etc. ; 2, 
for chlorine, and 3 for oil vapors. 

IV. LIME 

is used in the old lute known as putty, 
which consists of caustic* lime and linseed 
oil. Frequently the lime Is replaced by 
chalk and china clay, but the lime should 
be, in part, at least, caustic, so as to form 
a certain amount of lime soap. Lime is 
also used in silicate and casein compo- 
sition, which are very strong and useful. 

Formulae : 1, lime and boiled oil to 
stiff mass; 2, clay, etc., boiled oU to stiff 
mass. 

V. ASPHALT AND PITCH 
These substances are used In lutes 
somewhat Interchangeably. As a rule, 
pitch makes the stronger lutes. Tar Is 
sometimes used, but because of the light 
oils and Cfrequently) water oontalned, it 
is not as good as either eff 
Asi^lt, dissolved in 1b^ao|, ils Very 
useful lor utiitliig giais Isr plfdt«gn^hic« 
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microscopical and other uses ; also for 
coating wood, concrete, etc., where the 
melted asphalt would be too thick to 
cover well. Benzol is the cheapest sol- 
vent that is satisfactory for this purpose, 
as the only one that is cheaper would be 
a petroleum naphtha, and it does not dis- 
solve all the constituents of the asphalt. 
For waterproofing wood, brick, concrete, 
etc., melted asphalt alone is much used, 
but when a little paraffine is added it Im- 
proves its waterproofing qualities, and in 
particular cases boiled oil is also added 
to advantage. Formulae : 

1. — Refined lake asphalt. 

2. — Asphalt, 4 parts ; paraffine, 1 jmrt. 

3. — Asphalt, 10 parts ; paraffine, 2 

parts ; boiled oil, 1 part. 

Any of these may be thinned with hot 
benzol or toluol. Toluol is less volatile 
than benzol, and about as cheap, if not 
cheaper, the straw-colored grades being 
about 24 cents per gallon. 

Examples of so-called “ stone cement ” 
are : 

4. — Pitch, 8 parts ; rosin, 0 parts ; wax, 

1 part ; plaster, Vi to % part. 

r». — Pitch. 8 parts ; rosin, 7 parts ; sul- 
phur, 2 parts : stone powder, 1 part. 

These compositions are used to unite 
slate slabs and stoneware for domestic, 
engineering and chemical purposes. Va- 
rious rosin and pitch mixtures are used 
for these purposes, and the proportions 
of these two ingredients are determined 
by the consistency desired. Sulphur and 
stone powder are added to prevent the 
formation of cracks, sulphur acting chem- 
ically and stone powder mechanically. 
Where the lute would come in contact 
with acid, or vapors of the same, lime- 
stone should not be the powder used ; oth- 
erwise, it is alK)Ut the best. Wax is a 
useful ingredient to keep the composition 
from getting brittle with age. 

A class of lutes under this general 
grouping that are much used are so-called 
“ marine glues.” They must be tough and 
elastic. When used for calking on a ves- 
sel, they must expand and contract with 
the temperature, and not crack or come 
loose. Formulae : 

6. — Pitch, 3 parts ; shellac, 2 parts ; 
pure crude rubber, 1 part. 

7. — Pitch, I part ; shellac, 1 part ; rub- 
ber substitute, i part These are used by 
melting over a burner. 

VI. ROSIN, SHELLAC AND WAX 

A strong eemeht^ used as a stone ce- 
■ inent/'ls-: ■ ■ 

I.^Eosin, B parts ; wax, 1 part ; tui*- 
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l>entine, 1 part. It has little or no body, 
and is used in thin layers. 

For nitric and hydrochloric acid va- 
pors : 

2. — Rosin, 1 part ; sulphur, 1 part ; fire- 
clay, 2 parts. Sulphur gives great hard- 
ness and permanency to rosin lutes, but 
this composition is somewhat brittle. 

Good waterproof lutes of this class are : 

.3. — Rosin, 1 part ; wax, 1 part ; pow- 
dered stone, 2 parts. 

4. — Shellac, 5 parts ; wax, 1 part ; tur- 
pentine, 1 part ; chalk, etc., 8 to 10 parts. 

For a soft, airtight paste for g|*ound- 
glass surfaces : 

5. — Wax, 1 part ; vaseline, 1 part. 

0. — A strong cement, without body, for 
metals (other than copper, or alloys of 
same), porcelain and glass, is made by 
letting 1 part of finely powdered shellac 
stand with 10 parts of ammonia water 
until solution is effected. 

. VII. RUBBER 

Because of its toughness, elasticity, and 
resistance to alterative influences, rubber 
is a very useful constituent in lutes, but 
its price makes its use very limited. 

1. — Leather cement. Asphalt, 1 part ; 
rosin. 1 part ; gutta percha, 4 parts ; car- 
bon bisulphide. 20 parts. 

2. — To stand acid vai)ors. .Rubber, 1 
part ; linseed oil, 2 parts ; fireclay, 3 
parts. 

3. — Plain rubber cement. Cut the crude 
rubber in small pieces and then add the 
solvent. Carbon bisulphide is the best ; 
benzol, good, and much cheaper ; but gaso- 
line Is probably most extensively used be- 
cause of its cheapness. 

4. — To make corks and wood impervi- 
ous to steam and water, soak them In a 
rubber solution as above ; if it is desired 
to protect them from oil vapors, use glue 
composition. (See Section IX.) 

Vlli. LINSEED OIL 

This is one of the most generally use- 
ful substances we have for luting pur- 
poses. if absorbed by a porous substance 
that is inert. Formulae : 

1. — China clay of general utility for 
aqueous vapors ; linseed oil of general 
utility for aqueous vapors. 

2. — Lime forming the well-known put- 
ty ; linseed oil forming the well-known 
putty. 

3. — ^Red or white lead and linseed oil. 

These mixtures become very strong 

when set, and are best diluted with pow- 
dered glass, clay or These are 

almost an endless number ®f lutes using 
metallic oxides and linseed oik A vety 
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good one, not getting as hard as those 
containing lead, is: 

4. — Oxide of iron and linseed oil. 

IX. CASEIN ALBUMEN AND GLUE 

These, if properly made, become very 

tough and tenacious; they stand moder* 
ate heat and oil vapors, but not acid 
vapors. 

1. — Finely powdered casein, 12 parts ; 
slaked lime, fresh, 50 parts ; fine sand, 
50 parts ; water to thick mush. 

A very strong cement for ground unions 
stands moderate heat, as follows : 

2. — Casein, in very fine powder, 1 part; 
rubbed up with silicate of soda, 3 parts. 

A strong lute for general purposes, 
which must be used promptly when made : 

3. — White of egg, made into a paste 
with slaked lime. 

A composition for soaking corks, wood, 
packing, etc., to render them impervious 
to oil vapors, is : 

4. — Gelatine or good glue, 2 , parts; 
glycerine, % to 1 part ; water, 6* parts. 
Oil of wintergreen, etc., to keep from 
spoiling. 

X. SILICATE AND OXYCHLORIDE 

CEMENTS 

1. — For oil vapors, standing the highest 
heat : A stiff paste of silicate of soda and 
asbestos. • 

2. — Gaskets for superheated steam, re- 
torts, furnaces, etc. ; Silicate of soda and 
powdered glass : dry the mixture, and 
heat. Not as strong, however, as the fol- 
lowing : 

3. — Silicate of soda, 50 parts ; asbes- 
tos, 15 parts ; slaked lime, 10 parts. 

4. — ^Metal cement. Silicate of soda, 1 
part ; oxides of metal, such as zinc oxide, 
litharge, iron oxide, singly or mixed, 1 
part. 

5. — ^Very hard and extra strong com- 
position. Zinc oxide, 2 parts ; zinc chlo- 
ride, 1 part; water to make a paste. 

6. — ^Very hard and extra strong com- 
position. Magnesium oxide, 2 parts ; mag- 
nesium chloride, 1 part ; water to make a 
paste. 

XI. FLOUR AND STARCH COMPOSITIONS 

1. -^The well-known flaxseed poultice 
sets very tough, but does not stand water 
or condensed steam, 

2. ^Flour and molasses, made by mak- 
ing a stiff composition of the two. This 
is an excellent lute to have at hand at 
all tim^ for emergency use, etc. 

3. --Stiff paste of flour and strong zinc 
chloride solution forms a more Impervious 
lute, ami Is more permanent as a ipeinent 
This kt good Mr m pm^^oses^ Jat wflk 
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nary temperature, where it would not be 
in contact with nitric-acid vapors or con- 
densing steam. 

4. — A mixture of dextrine and fine sand 
makes a good composition, mainly used 
as core compound. 

XII. MISCELLANEOUS 

1. — Litharge and glycerine, mixed to 
form a stiff paste ; sets and becomes veiy 
hard and strong, and is very useful for 
inserting glass tubes, etc., in iron or brass. 

2. — For a high heat. Alumina, 1 part; 
sand, 4 parts ; slaked lime, 1 part ; borax, 
% part; water, sufficient. 

Of course, there are an almost infinite 
number of lutes or cements, but, classi 
fled as these are, they represent the lar- 
gest number of them. A class of mix- 
tures that can only be classified accord- 
ing to their intended use are core com- 
pounds. 

1. — Dextrine, about 1 part ; sand, about 
10 parts ; with enough water to form a 
paste. 

2. — Powdered anthracite coal, with 
enough molasses to form a stiff paste. 

3. — Rosin, partly saponified by soda 
lye, 1 part ; flour, 2 parts ; sand, with suf- 
ficient water, 4 parts. These proportions 
are approximate, and the amount of sand 
can be increased for some purposes. 

4. — Glue, powdered, 1 part ; flour, 4 
parts ; sand, with sufficient water, 6 parts, 
mixture is used. It does not seem to be 
a gasket or a core compound : Oats (or 
wheat), ground, 25 parts; glue, pow- 
dered, 6 parts ; sal ammoniac, 1 part. 

Glass, Lute for . — As a coating for glass 
vessels, to protect them from Injury dur- 
ing exposure to the fire, pipeclay and 
horse dung are made into a paste with 
water. This composition is applied .by 
spreading it on paper. Shredded tow or 
plumbago is substituted for the horse 
dung. 

Retorts, Lute /or.— -l.—Lemery, the 
chemist, used the following lute for stop- 
ping retorts, etc. : Fine flour and fine 
lime, of each 1 oz. ; potter’s earth, % oz. ; 
make a moist paste of these with white 
of egg, well beaten up with a little water, 
and this will be found to stop exceedingly 
close. 

2. — This cement is used also in melting 
pots. Sift brick dust* and mix with equal 
quantity red lead ; rub together with boiled 
linseed oil, whltOi is mixed with coarse 
sand to the stiffness of c^nent in cov- 
ering dishes* apply the paste, tl^n said. 
H^t for a long time. 
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3. — Rub freshly slaked lime into a con- 
centrated solution of borax; apply with 
a stiff brush, and allow it to dry. When 
heated, the glazing fuses. 

4. — For large pots, take litharge, G 
parts ; fresh burnt pulverized lime, 4 
parts ; white bole, 2 parts ; mix with cold 
linseed oil. 

5. — Boyle's. — Pound in a mortar some 
fine quicklime and scrapings of cheese ; 
water, q. s. to make a soft paste. Spread 
on a linen rag, and apply. 

MUCILAGES 

1. — The best quality of mucilage in the 
market Is made by dissolving clear glue 
in equal volumes of water and strong 
vinegar, and adding one-fourth of an 
equal volume of alcohol, and a small 
quantity of a solution of alum in water. 
The action of the vinegar is due to the 
acetic acid which is contains. This pre- 
vents the glue from gelatinizing by cool- 
ing ; but the same result may be accom- 
plished by adding a small quantity oi 
nitric acid. Some of the preparations of- 
fered for sale are merely boiled starch or 
flour mixed with nitric acid to prevent the 
gelatinizing. 

2. — A strong aqueous solution of 
sonably pure dextrine (British gum> 
forms a most adhesive and cheap muci- 
lage. Alcohol is usually employed as the 
solvent where the mucilage is to be used 
for gumming envelopes, postage stamps, 
etc., in order to facilitate the drying, and 
acetic acid is added to Increase the mo- 
bility of the fluid. The strong aqueous 
solution is more adhesive than that pre- 
pared with alcohol, for the reason that it 
contains a greater proportion of the gum. 
To prepare this, add an excess of pow- 
dered dextrine to boiling water, stir for 
a moment or two, allow to cool and set- 
tle, and strain the liquid through a fine 
cloth. The addition of a little powdei'ed 
sugar increases the glossiness of the dried 
gum without interfering greatly with its 
adhesiveness. Thq sugar should be dis- 
solved in the water before the dexture 
is added. 

3. — ^Add British gum (dextrine) to a 
quantity of hot water until a syrupy li- 
quid is obtained : then add a few drops 
of clove oil, and cool for use. 

4. — Dieterich (Phttrm. CerUraliiaUe) 
recommends the following as equal to any 
gum arable mucilage : Dextrine, 400 patts, 
stirred in 400 parts of water, diluted with 
200 parts more of water ; 20 parts of glu- 
cose and 10 parts of aluminum sulphate 
are added, and the mixture heated to 
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about 195® F., when the mass will be- 
come transparent and thin. 

5. — Brown dextrine, 1 lb. ; acetic acid, 

4 oz. ; alcohol, 4 oz. ; water, q. s. ad 2 
pt. Dissolve the dextrine in 1 pt. of boil- 
ing water, strain through Canton flannel; 
add the acetic acid, and when nearly cold 
add the alcohol, stirring thoroughly. 

6. — Dextrine, 10 drams : glucose, % 
dram ; in which is dissolved a solution of 
alum, 15 gr. ; glycerine, 1 dr. ; water, to 
make 2 oz. 

7. — White dextrine, G oz. ; dilute acetic 
acid, 1 oz. ; oil of cloves, 10 drops ; glyc- 
erine, 1 oz. ; water, to make 16 oz. Mix 
the dextrine thoroughly with 6 oz. of cold 
water, add 8 oz. of boiling water, boil 

5 minutes, stirring constantly ; add hot 
water sufficient to make 14 oz. When it 
is cold add the acetic acid, oil of cloves 
and glycerine. The oil must be thor- 
oughly mixed with the remainder. 

8. — Powdered sugar, 1 part ; sodium 
silicate solution, 4 parts ; mix, and warm 
until dissolved. 

9. — Dextrine, 50'. to 90 parts ; alum, 4 
l)arts ; sugar, 75 parts; water, 120 parts; 
1(K^ carbolic acid solution, GO parts. Mix. 

10. — Yellow dextrine, 4 oz. ; soft or dis- 
tilled water, G fi.oz. Dissolve cold, as 
heat destroys the adhesive properties of 
dextrine. If a more fluid gum is desired, 
use 8 fi.oz. of water. 

Carragheen, Adhesive. 

(According to J. Besele.) Soak 00 
parts of carragheen moss in 1,200 parts 
of water, then l)oiI. To the carragheen de- 
coction add 6 parts potassium carbonate, 
and concentrate the fluid by evaporation 
until a sample drop on glass i^mains at- 
tached, suspended, on cooling. Filter the 
fluid through a cloth or sieve, and to the 
filtrate add 5,000 parts of warmed water 
glass, of 38 to 40® B., constantly stirring. 
To the mixture thus obtained add 2,500 
parts of rock candy, moistened with 
water. As soon as the candy has dis- 
solved, still further concentrate the mix- 
ture, if necessary, until it is ropy; then 
remove from the fire and thoroughly mix 
with 75 parts of glycerine. 

Dextrine. 

British or starch gum. A soluble sub- 
stance, recembling gum, formed by the 
action of dilute acids at the boiling tem- 
perature, and by infusion of malt at about 
160® F. on starch. It is also forhied 
when potato starch Is heated to 400« F, 
Dsed extensively in the manufacture of 
mucilages, etc. it resembles gum« Its 
name is derived from the aetion of its so- 
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lotion on polarized light; it causes the 
ri^hf r P^^Ia^'ization to deviate to the 
right. Commercial dextrine, or “ British 

^Uuch to a temperature of 750 <> F in 
sheet-iron trays or revolving iron or cop- 
used in coffee 
is transformed into 
semi-transparent, brownish lumps, which 
h? ^ yellow powder 

)y grinding between millstones. It is 

or ^ ^ precipitated by addition 

of excess of strong alcohol. Potato starch 
J« generally used, but starch from other 
sources will answer. The best tests to 
ascertain its purity are to agitate brisklv 
a few grains of the dextrine in a test 
tube with 50 times its weight of pure 
cold water ; then set it aside for 10 mln- 
tues. Pure dextrine dl.ssolves completely 
in cold water to a clear solution. If not 
all dissolved, pour off the solution, add 
a little water to the residue, heat to boil- 
ing, I(?t cool, and add a few drops of iodine 
water ; a blue color indicates starch. 


(hdatine Mivtui'e, Adhesive. 


Cplaline is raminonly used as a basis 
loi- such preparations; its solubility is 

of soear; and 
isinglass (which is another variety of the 
same substance) is also employed, both 
alone and in admi.vture with geiatino. 
Blown sugar aiKl molas.ses, in proper pro- 
portions, are said to answer Ijetier in 
these mixtures than white sugar. 

1.-— Gelatine and sugar, equal parts ; 
tvater, a sufficient quantity. Dissolve the 
gelatine in the water, in a water bath, 
add the sugar, and continue the heat un- 
til the mass is reduced to such a consist- 
ency that it will solidify on cooling, and 
east into suitable molds, or pour on a 
slab and cut up into cakes. 


2. — Gelatine, 4 oz. ; isinglass, 1 oz. ; 
sugar, 1 oz. ; water, a sufficient quantity. 
Proceed as in 1. 


3. — Gelatine, 1 oz. ; Isinglass, 1 oz. ; 
sugar, U oz. ; tragacanth, % oz. ; watei*, 
a sufficient quantity. Proceed as in 1. 
Solution of the gelatine is most readily 
effected by allowing it to soak in cold 
water until it becomes softened, pouring 
off the superfluous water, and then ap- 
plying heat 

Gitni Jkrikhie Blucilage. 

1.— To mdke . a clear, almost cktorless 
and poiinanent mucilage^ Frathcke neu- 
tralizes; the present in the gum 

with lime water; Inst^d of water be 


u.ses a mixture of 20% lime water and 
80% distilled water. 

2. — Ordinary mucilage, made from gum 
arable, does not fix paper to wood or 
pasteboard, or to metallic surfaces. These 
disadvantages are overcome by adding a 
solution of sulphate of aluminum, made 
up in 10 times its quantity of water ; 10 
gr. of aluminum sulphate are sufficient 

! for 250 gr. of mucilage. Prepared in this 
I way, it will not become moldy. Again, 
j according to Hirschberg, a few drops of 
i strong sulphuric acid are added to the 
, gum solution, and the precipitated sul- 
phate of lime allowed to settle. Solu- 
tions prepared in this way a year and a 
half ago have neither become moldy nor 
lost their adhesive power. 

3. — Gwn, To Preserve. — a. — Hirschberg 
adds a few drops of sulphuric acid, where- 
by the lime contained in the gum Is pre- 
cipitated as sulphate ; after standing, the 
mucilage is strained off, and exhibits no 
tendency to moldiness, even after stand- 
ing for 18 months . — Les Monties. 

b. — Moisten the gum with alcohol, then 
dissolve in water and add a few drops 
of sulphuric acid. After the deposition 
of the precipitated calcic sulphate, a per- 
fectly colorless .solution of gum . is ob- 
tained. even when inferior kinds of gum 
are used. 

c. — To preserve gum solutions, a few 
drops of oil of cloves, alcohol or achl will 
preserve a quart of the mucilage of gum 
arabic or gum tragacanth from turning 
sour. A small quantity of dissolve alum 
will preserve flour paste. 

4. — Gum arabic, 100 parts ; water, 140 
parts ; glycerine, 10 parts ; acetic acid 
dilute, 20 parts ; aluminum sulphate, 6 
parts. .Dissolve the gum in the water 
and add the glycerine. Afterward add the 
acetic acid and the aluminum sulphate, 
and mix thoroughly. Let stand a while, 
then pour through a hair sieve. This 
mucilage is very strong partaking some- 
what of the qualities of glue or gelatine 
solutions, 

5. — Best glue, 50 parts ; water, suffi- 
cient. Cover the glue, broken into small 
pieces, with cold water, and let macerate 
overnight. In the morning throw the 
glue on a towel and strain off the residual 
water. Dissolve 100 parts of powdered 
rock candy (loaf sugar will answer) ami 
25 parts of powdered gum arable In 200 
parts of water, by the aid of heat, in 
the water bath,‘ When eompletely dis- 
solved, add the swollen glue; eontinue the 
heat Uiitil it is dissolved, and wiii^ thte 
oceurs pour off into suitable reoeiKanles. 

, arabic, 8 
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parts ; glycerine, 1 part ; neutral spirit, 
3 parts. Mix. 

7. — Gum arable, 70 parts ; water, 200 
parts ; aluminum sulphate, 2 parts. Dis* 
solve the alminum sulphate in a small 
portion of the water and the gum arable 
in the rest, and mix the solutions. 

8. — Gum arable, 34 oz. ; water, 66 oz. ; 
hydronaphthol, 30 gr. Place the gum and 
hydronaphthol in a cloth bag, and the 
same in a crock containing the water. 

9. — Elastic Mucilage. — Glycerine, 4% 
parts; soft soap, 4^ parts; salicylic acid, 
1% parts, dissolved in 30 parts of alco- 
hol. Shake thoroughly, and add to a 
mucilage made of 139 parts of gum 
arable and about 270 parts of water. This 
mucilage remains elastic when dried, and 
does not have a tendency to crack. 

10. — Household Mucilage. — (a) Pulver- 
ized gum arable, 3 oz. ; white sugar, 1 
oz. ; boiling w'ater, 5 fl.oz. (b) White 
wine vinegar, 1 fl.oz. (or M oz. of acetic 
acid with % oz. of water). Mix (a) 
with (b). The acid is added to the gum 
in order to make it take hold of metal. 

Linseed Mucilage. 

Linseed, 1 oz. ; warm water, 6 oz. Di- 
gest for 6 hours, stir, and then strain. 

Htick Mucilage and Glue. 

Mucilage in the form of sticks is much 
used in architectural and mechanical 
drawing for attaching the drawing paper 
to a board, and is generally spoken of 
as mouth or lip glue. In making such 
a glue only a very pure form of gelatine 
or glue should be used, as the least odor 
would prove disgusting when the glue 
is moistened with the lips. Sugar is 
generally added, not for the purpose of 
sweetening the glue, but in order to ren- 
der it more easily soluble when it is to 
be used. This probably is brought about 
by the sugar preventing the glue from 
becoming too dry and hard. Some even 
use a good quality of glue without any 
admixture whatever, but this requires 
more rubbing when it is applied, although 
It holds better than that to which sugar 
has been added. 

l.«-The following formula is from Hal- 
dane, who states that brown sugar, or 
even motasses, is better than pure crys- 
tallized sugar for use in preparing his 
glue : Best glue, 4 oz. ; isinglass, 1 oz. ; 
brown stigar, 1 bz. ; water, q. Soak 
the glue an<i isinglass in water until soft. 
Pour oif ■ the su^rfluous water and add 
the sugaTf Melt the whole together with 
a gentle heat, axid allow to evaporate un^ 
til quite thick. Four into a ila^bdtt<^ed 
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dish that is quite cold, preferably placed 
on ice, and when solid cut the glue into 
the desired shape. 

2. — Dissolve 1 lb. of fine glue or gela- 
tine in water, evaporate it till most of 
the water is expelled, add H lb. of broWn 
sugar, and pour it into molds. Some add 
a little lemon juice. It is also made with 
2 parts of dextrine, 2 parts of water and 
1 part of spirit. 

3. — Dissolve 100 pai’ts of white gela- 
tine and 50 parts of crystallized sugar in 
150 parts of distilled water by aid of the 
water bath, and continue the operation 
until the product measures 200 parts, 
when it can be formed into sticks. 

4. — Glue, 12 parts; sugar, 5 parts. Boil 
the glue until entirely dissolved, dissolve 
the sugar in the hot glue, and evaporate 
the mass until it hardens on cooling. The 
hard substance dissolves rapidly in luke- 
warm water, and is an excellent glue for 
use on paper. 

5. — Dissolve gum arable in hot water 
to foT’m a syrupy liquid, add a little clove 

oil. and thicken with powdered gum dex- 
trine ; mold, and dry slowly. 

Tragacantli Mucilage. 

1. — (a) Pulverized tragacanth, 1 oz. ; 
glycerine, 4 fl.oz. (b) Boiling water, 16 
fl.oz. Macerate the tragacanth with the 
glycerine in a glass mortar, then stir the 
paste into the boiling water. This makes 
a very thick mucilage ; 32 fl.oz. of boiilng 
water gives a medium, and 64 fl.oz. a thin 
paste. Tragacanth paste works very 
smooth, but is not very adhesive. 

2. — Tragacanth, 1 av.oz. ; gum arable, 
1 av.oz. : boiling water, 64 fl.oz. ; car- 
bolic acid, 1 fl.dr. 

PASTES 

A i)eculiar property of dextrine has 
been brought to light, , it seems, by Mr. 
F. Edel, which is that when dissolved 
in water in a certain ratio, and at a 
limited temperature, it will yield a gelat- 
inous paste instead of a mucilage. This 
fact was ascertained after considerable 
experimenting and reference to the patent 
on a certain well-known commercial brand 
of paste denominated ** library paste,” and 
when is considered one exceedingly well 
adapted for mounting photographs. Hae 
writer, who describes his experiments in 
a paper published In the American 
gist, maintains that neither flour, stairch, 
nor gelatine pastes, nor those containing 
both starch and gelatine, are suitable as 
thoundng aigents, owing either to thetr 
tendency to strike through tlfln pkpdr, 
or to the lack or adhesiveness. This dflfl- 
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culty appears to have been overcome by 
several manufacturers in their pastes ad- 
vertised to photographers, and Mr. Edel 
has, solved the riddle. Aside from correct 
proportions, two things have to be ob- 
served : not all kinds of dextrine are suit- 
aliie, and the best white makes must be 
experimented with, and the temperature 
at which solution is effected must not 
exceed 160® F, The following provisional 
formula is presented, which, however, may 
possibly bear improvement ; at least, more 
of the volatile oils may be required, which 
are added not only to disguise the odor 
of the dextrine, but to act as preserva- 
tives : 

1. — White dextrine (5 lb. or), 5Vj lb.; 
W’ater, at 160® F., 1 gal. ; oil of winter- 
green, 30 min. ; oil of clove, 30 min. Dis- 
solve the dextrine in the water : after 
cooling, add the oils, pour into suitable 
bottles, cork, and then put in a cool place. 
In from 1 to 2 weeks the solution will 
have congealed. However, this “ ripen- 
ing ” process may be expedited by expos- 
ing the bottles in an ice chamber to a 
temperature of about 40®. Formaldehyde 
as a preservative, in this instance, seems 
to be contraindicated, on account of its 
interference with the congealing process. 
This latter, the author is inclined to 
think, is the re.sult of molecular changes 
in the dejitrine, since after the solution 
once has set it may be liquefied in a 
water bath any number of times, and 
gelation will take place again within less 
than 24 hours. As little as 4 lb. of dex- 
trine to 1 gal. of water may successfully 
be used, if desired. The author points 
out that the best-known of this class of 
library pastes is broadly covered by a 
patent, but he naturally asks, how a pat- 
ent on a solution of dextrine in water can 
hold. 

2. — Take 1 qt. of water and dissolve 
in it 1 leaspoonful of pure powdered 
alum. Stir into this enough flour to 
make a thick cream. Break up every lit- 
tle lump of flour until the mixture is 
smooth. Stir in next 1 teaspoonful of 
powdered rosin. Now poui’ in 1 cupful 
of boiling water. Stir it all well. When 
the mixture has thickened for cooking 
by the boiling water pour into an earthen 
vessel, cover it up, and keep it in a cool 
place; .add a few drops of oil of cloves. 
Whenever you want to use any portion 
of it, take what you heed and soften it 
with i little warm water. This wUI give 
you a perfect paste, clean, wholesome, 
and lai^lniT- You will be surpdis^ how 
little waste you will have. ShOuid you 
peed larger Ohantitles, in crease the pro- 
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portions in proper ratio, doubling or treb- 
ling each ingredient, according to the 
magnitude of the business requiring it. — 

! 3. — A solution of 21^ oz. of gum arable 

in 2 qt. of warm water Is thickened to 
a paste with wheat flour ; to this Is added 
a solution of alum and sugar of lead, 
IVi oz. each, in water; the mixture is 
heated, and stirred alx)ut to boil, and is 
then cooled. It may be thinned, if neces- 
sary, with a gum solution. 

4. — Flour, 4 oz. ; powdered alum, % 
oz. ; water, 1 qt. ; oil of cloves, 20 drops ; 
salicylic acid, 20 grams ; alcohol, 2 dr. 
Mix the flour and aium, and sift ; add 
water slowly until a perfectly smooth 
mixture results. Then cook over a steady 
fire or flame until the paste is made. As 
it is cooling add the clove oil and salicylic 
acid, dissolved in the alcohol. Bottle in 
wide-mouthed bottles of 3 or 4 oz. each, 
cork well, and keep in a cool, dry place. 

5. — Wheat flour, 8 oz. ; alum and borax, 
of each, lin oz. ; boric acid and oil of sas- 
safras, of each 1-16 oz. Mix in a granite- 
ware dish, using a square redwood paddle. 
Add all at once cold water. 

6. Wheat flour, 10 oz. ; rice flour, S 
oz. ; tragacanth, 2 oz. ; water, 0 pt. Make 
a t>aste with the tragacanth and part of 
the water ; make another, by the aid of 
heat, of the flours and water, and mix. 

7. — Wheat flour, 1 Ib. ; water, 2 pt. ; 
nitric acid, % oz. ; boric acid, 40 gram.s ; 
oil of cloves, 20 min. Mix the flour, boric 
acid and water, and strain; add the nitric 
acid, apt)ly heal, and stir until the mix- 
ture thickens ; when nearly cold add the 
oil of cloves. This paste will remain 
sweet until all used, and water may be 
added as it evaporates. 

8. — Tragacanth, powdered, 2 parts ; 
white dextrine, 1 part ; wheat flour, 6 
parts ; glycerine, 1 part ; cold water, 4 
parts ; boiling water, 40 parts. Over the 
tragacanth pour 16 parts of water in act- 
ive ebullition, stirring it well, and set 
aside in a moderately warm place. Mix 
the wheat flour and the dextrine with the 
cold water, stirring thoroughly, and add 
the mixture to the tragacanth. Pour the 
batter thus formed into the rest of the 
boiling water (24 parts), stirring con- 
stantly while doing; add to the glycer- 
ine about % of 1 part of salicylic acid 
(or sufficient of the substance to consti- 
tute about % of Wc of the whole batch 
of paste), and pour the mixture into the 
boiling past^, and under constant stirring 
cook for 4 or 5 minute. Remove 

the Are and pour into a receptal^e for 
preserving; cover with a piece Of jbiadder 
or oilskin/ and tie down, ^hw 
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for use, take out as much as needed, and 
tie up again. In this way the paste will 
keep sweet for a long time. It is white, 
odorless (or with a faint, agreeable odor), 
and is a wonderful sticker, where paper 
or cloth only is concerned. The addition 
of 2 parts of gum arable and 3 more 
parts of glycerine (4 parts in all) con- 
verts the product into an unrivaled label 
paste for glass. The substitution of good 
glue or Isinglass for gum arable, and the 
addition of 8 parts of sugar, makes an 
all-round paste for use on wood, leather, 
metal, etc. 

0. — Gum arable, 100 parts ; starch, 75 
parts ; white sugar, 21 parts ; camphor, 
4 parts. Dissolve the gum arable in a 
little water ; dissolve the starch also in 
a little water ; mix the whole, add the 
sugar and camphor, put on the water 
bath, and boil until a paste is formed, 
but rather thin, because cooling will 
thicken it. 

10. — Starch, 2 dr. ; sugar, 1 oz. ; aca- 
cia, 2 dr, ; water, sufficient. Dissolve the 
gum, add the sugar, and boll until the 
starch Is cooked. 

11. — Take 4 oz. of common gelatine, in 
small pieces, and steep it in 16 oz. of 
water until it becomes soft *, then by the 
aid of the heat of a water bath dissolve 
it. and while still hot pour into a mixture 
of 2 lb. of good flour paste and 1 pt. of 
water. Heat the whole to boiling, and 
when thickened remove from the fire; 
while cooling, add 6 dr. of silicate of 
soda and stir into the mixture with a 
wooden spatula. This preparation will 
keep good for an Indefinite period, and 
is very adhesive. The addition of 2 dr. 
of oil of cloves is an improvement. 

12, — The following, from Dingier* s 
Journal, is highly recommended ; Let 4 
parts by weight of glue soften in 15 parts 
of cold water for 15 hours, after which 
the mixture Is heated until clear; add 
65 parts of boiling water. In another 
vessel stir 30 parts of starch paste in 20 
parts of water. Into this the glue solu- 
tion Is poured. Stir well, and on cooling 
add 10 drops of carbolic acid. 

13, — Mix 1 lb. of rye flour In lukewarm 
water, to which has been added 1 tea- 
spoonful of pulverized alum; stir until 
free of lumps. Boil In the regular way 
or slowly pour on boiling water, stirring 
all the time, until the paste beoimes stiff. 
When cold add a full Vi, lb. of common 
strained honey (regular bee honey, no 
patent mixtuns) ; mix well. In labeling, 
alwasrs paste the tin (or other work) and 
ai^ly the label. 

Pre$erv 0 Paste and JlfucttOpc.— 
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At the Konigliche Lehranstalt fur Obst. 
tind Weinbau, at Geisenheim, recently, a 
series of experiments were undertaken to 
determine which, if any, of the ordinary 
addition.? to pastes and mucilages for bot- 
tle labels prevented fermentation, with- 
out injuring the adhesive qualities of the 
paste. Among the anti-ferments under 
observation were salicylic acid, boracic 
acid, thymol, oil of cloves, etc. With- 
out going into minutiae, it was found that 
dextrine, Impregnated with from 0.3 to 
0.59?. of thymol, produced a paste that 
has thus far proved all that could be 
desired. 

Special Uses and Special Materials. 

1. — Artiftts* and Architects* » — Boll white 
paper in water for 5 hours, then pour off 
the water and pound the pulp in a moi*- 
tar ; pass it through a sieve, and mix with 
some gum water or isinglass glue. It is 
used in modeling by artists and archi- 
tects. 

2. — BilUSticking Paste. — Take flour, 25 
lb. : alum, in powder, % lb. ; boiling 
water, sufficient quantity. This paste will 
not very long resist the action of wet 
weather, but may be made to do so by 
giving the bill, after sticking it, a wash 
of soap water, sugar of lead solution, or 
a solution of crude lac in naphtha. 

3. — Cloth, Paste for.— Use rye-flour 

paste, adding to it about the weight 
of the flour of good glue. As the paste 
is for immediate use, there Is no need 
of adding alum gum dextrine, or any 
preservative. y 

4. — Envelope Gum. — a. — The gum used 
by the United States Government on post- 
age stamps is probably one of the best 
that could be used, hot only for envelopes, 
but for labels as well. It will stick to 
almost any surface. Its composition is 
said to be the following; Gum arable, 1 
part; starch, 1 part; sugar, 4 parts; 
water, sufficient to give the desired con- 
sistency. The gum arabic is first dis- 
solved in some water, the sugar added, 
then the starch, after which the mixture 
is boiled for a few minutes in order to 
dissolve the starch, after which it Is 
thinned down to the desired consistency. 
Cheaper envelope gums can be made by 
substituting dextrine for the gum arable, 
glucose for the sugar, and adding boric 
aeld to preserve and help stiffen It. 

b. — cniromic acid, 2% parts; stronger 
ammonia, 15 parts ; sulphuric acid, 
part; cuprammonium solution, 30 parts ; 
fine white paper, 4 parts. 

c. — ^Isinglass, a suffideht quantity; 
acetic acid, 1 part; water, 7 parts. Die- 
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solve sufficient isinglass in the mixture 
of acetic acid and water to make a thin 
mucilage. One of the solutions is ap- 
plied to the surface of the envelope and 
the other to the flap. The parts are then 
fastened together, when the union is so 
firm as to resist acids, alcohol, hot or 
cold water and steam. The chromic acid 
form with the Isinglass a combination 
insoluble in water. 

5. — Gummed Paver. — Two kinds of 
gum solutions may be used for the man- 
ufacture of this paper, one of which gives 
a firmer adhesion than the other. — Paper 
Digest. The first solution is obtained as 
follows : Arabic gum, 1 kgm. ; cold 
water, 1 kgm. The second solution re- 
quires : Arabic gum, 1 kgm. ; cold water, 
3 kgm. ; honey, 100 grams ; glycerine, 100 
grams. When the solution is ready (for 
the production of which no warm water 
must be used, as in that case the paper 
prepared with it would get wrinkled), it 
is pressed through flannel before using, 
and spread over the paper by means of 
a good bath sponge. As underlayer, a 
smooth, straight piece of pasteboard is 
used ; then the gummed paper, with the 
gummed side up, is laid upon another 
piece of thin pasteboard, or in a drying 
frame, if preferred, and slowly allowed 
to dry. 

6. — Japanese Cement. — Mix the best 
powdered rice with a little cold water, 
gradually add boiling water until a proper 
consistency is acquired, being particularly 
careful to keep it well stirred all the 
time"^; boil for 1 minute in a clean sauce- 
pan or earthen pipkin. This glue is beau- 
tifully white, and almost transparent, for 
which reason it is well adapted for fancy 
paperwork, which requires a strong and 
colorless cement. 

7. — Machine for Pasting and Folding, 
Paste for. — ^Four parts, by weight, of 
glue, are allowed to soften in 15 parts 
of cold water for some hours, and then 
moderately heated until the solution be- 
comes quite clear; 65 parts of boiling 
water are now added, with stirring. In 
another vessel 30 parts of starch paste 
are stirred up with 20 parts of cold water 
so that a thin, milky fluid is obtained, 
without lumps. Into this the boiling glue 
sotption is poured, with constant stir- 
ring, and the whole is kept at the hotting 
temperature. After cooling, 10 drops of 
carbolic , arid are added to ^e paste. This 
paste Is of extraordinary adh^ve power, 
and ihay he used for leather, oar^ttmard, 
efe iUall as fdr paper. The imste in 
the reservoir should be kept fhim ihe^ a 
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as much as possible, to avoid loss of water 
I by evaporation. 

8. — Matrix, Paste for. — A correspon- 
dent once wrote : “After considerable ex- 
periment, 1 have succeeded in making a 
paste for matrixes that gives us from 40 
to 80 casts, average perhaps 50 to each 
matrix. I use 2 oz. of French gelatine, 
dissolved in vinegar, then add to this 1 
oz. of alum and 1 qt. of hot water. In 
a separate vessel dissolve 1 lb. of starch 
in cold water. Then bring the water in 
which the gelatine and alum is dissolved 
to the boiling point, and gradually stir 
in the dissolved starch, stirring all the 
time, to prevent lumps. Boil half an 
hour, stirring all the time ; when cold, 
to a pint of paste add water and 1 oz. 
of Spanish white to make matrix ; use 
enough water to the paste so as to spread 
well.” 

9. — Paper Bags and Paper Pads. — a. — 
Glue, 200 parts ; glycerine, 50 parts : 
syrupy glucose, 10 parts ; tannin, 1 part. 
Cover the glue with cold water, and let 
stand overnight. In the morning pour 
off the superfluous water, throw the glue 
on muslin, and manipulate so as to get 
rid of as much moisture as possible, then 
put in a water bath and melt. Add the 
glycerine and syrup, and stir well in. 
Finally, dissolve the tannin in the small- 
est quantity of water possible, and add. 
This mixture must be used hot. 

b. — Best gum arabic, 1 part ; simple 
syrup, 5 parts ; rice starch, 1 part ; boil- 
ing water, sufficient. Dissolve the gum 
arabic in just enough water to dissolve it. 
Pour on the starch enough water to make 
a thick, pasty mass, then mix in the gum 
solution, and boil until the starch gelat- 
inizes. 

c. — ^The following is very tenacious, and 
may be used wherever a paste is needed 
around the shop or laboratory : Gela- 
tine, best hard, 2 parts; arrowroot, 10 
parts ; alcohol, 8 to 10 imrts ; water, suf- 
ficient to make 100 parts. With a por- 
tion of the water make the arrowroot 
into a thick paste. Soak the gelatine 
overnight in the residue of the water, then 
put the vessel on a water bath and heat 
until the gelatine is completely dissolved. 
Now add the arrowroot paste under brisk 
and constant stirring, and let bott until 
the arrowroot gelatinizes. Remove from 
the fire, let cool down soin^hat, add the 
alcohol, and stir until coi<i 

10. — Paper on Glass, for Orndfmnm 
Purposes .-^, — ^Rest select ipum arabic, 
4 parts f powd<n:ed tragafsantb, 1 part ; 
glycerine, 2 to 3 parts; 

32 parts. Dissolve the gu a 
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part of the water, and the tragacanth in 
the remainder ; mix the solutions and stir 
jn the glycerine. 

b. — Add to 3 parts of wheat starch 24 
to 30 parts of cold water, stir together to 
a homogeneous mass of about the thick- 
ness of syrup. Pour over this, with con- 
stant stirring, boiling water until the 
paste is of the required consistency. Stir 
until partly cold. Take a portion of the 
paste and add to it 6 to 15% of liquefied 
Venice turpentine, rub together until a 
kind of emulsion is formed, then mix the 
whole together and work thoroughly. 

11. — Paper Boxes. — Chloral hydrate, 5 
parts ; white gelatine, 8 parts ; gum ara- 
ble, 2 parts ; boiling water, 30 parts. Mix 
the chloral, gelatine and gum arable in 
a porcelain container, pour the boiling 
water over the mixture, and let stand 
for 1 day, giving it a vigorous stirring 
several times during the day. In cold 
weather this is apt to get hard and stiff, 
but this may be obviated by standing the 
container in warm water for a few min- 
utes. This paste adheres to any surface 
whatever. 

12. — Paper Hangers' Paste. — a. — It is 
believed that paper hangers* paste, as 
well as a paste for general purposes, is 
simply wheat or rye flour, beaten in cold 
water to perfect smoothness, and the 
whole just brought to a boil while being 
constantly stirred to prevent burning. A 
little creosote or carbolic acid will make 
it keep much better. Any addition to this 
paste fails to improve it. 

b. — A painters’ magazine gives the fol- 
lowing : Put 3 pt. or 1 qt. of water, as 
hot as you can bear your hand in, into 
a pail ; add 1 tablespoonful of pulverized 
alum. Sift flour into the pail, stirring 
with the hand. Beat until the paste is 
so thick that you cannot beat it any 
longer, and It has about the consistency 
of dough. Next, pour in boiling water 
until the paste begins to turn, or cook. 
Then stop pouring in the water, but stir 
until the paste is cooked. Paste cooked 
too much won’t hang, hence it is neces- 
sary to stop pouring in the water at the 
turning point. Level the paste off and 
pour water on top of it to keep it from 
caking. Let it stand overnight, and in 
the morning it can be cut tn pieces, which 
may be w^pped in strong paper and car- 
ried In a grip. To use, simply thin with 
weter. Thick paste like this will, before 
it is thlniiied, keep for months. 

13. -r-Foef0pe Siainp Mucilage .-^. — 
Gum desEtrihe, 2 parts ; ^ter, 5 parts ; 
acetic a€ii4 i part. Dissolve by aid of 
heat, and add i part of 00% alcohol; 
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b. — Dissolve 1 lb. of gum dextrine In 

1 pt. of boiling water, strain through flan- 
nel, and add 2 oz. of acetic acid. When 
nearly cold add 4 oz, of alcohol, stir con- 
stantly, and finally enough warm water 
to make 1 qt. 

14. — Powder Paste. — Some years ago a 
patent was granted for an adhesive paste 
consisting of a compound containing flour, 
starch, or other farinaceous substance, 
with an alkali, preferably caustic soda or 
caustic potash, or some other strongly 
alkaline substance. If the flour be mixed 
with any of these substances In the form 
of powder, in the proper proportions, they 
form a compound which, when mixed 
with water, will soon assume the consist- 
ency of a paste, and will become soluble 
in water. The action of the alkali on 
the flour bursts the starch cells and di- 
gests or dissolves it, increasing its bulk 
and reducing it to a paste, which may be 
thinned by the addition of water, or thick- 
ened by the addition of more of the alkali 
and flour. These compounds are sold as 
powder.s, to be mixed with water by the 
user. 

a. — The following formula has been 
given : Flour, 84 parts ; caustic soda, pul- 
verized, 8 parts. In place of the caustic 
soda pulverized caustic potash may be 
used. Other forms of alkali, such as 
strong soda ash, may also be used, but 
the quantity must be considerably in- 
creased until sufficient to digest the flour. 
It is preferably best to employ caustic 
soda. 

b. — A formula said to answer better for 
all purposes is the following modification 
of the above : Flour, starch, or other 
farinaceous substance, 84 parts ; pulver- 
ized caustic soda, or potash, 8 parts ; am- 
monium sulphate, 8 parts. To apply it to 
use, add to it a little water. The am- 
monium sulphate is used as a neutz^liz- 
ing agent, and counteracts the strong ef- 
fects of the caustic soda on colored or 
tinted papers. 

15. — Scrap Books. — Rice starch, 1 oz. ; 
gelatine, 3 dr. ; water, % pt, ; heat, with 
constant stirring, until the milky liquid 
becomes thick and glassy, when the paste 
IS ready. Keep the paste in a tight bot- 
tle. with a few drops of cloye oil. 

10.— S/ctns.— Get 1 lb. of rye flour, put 
It in a basin, and pour enough bOUlng 
water over It to make a stifl paste/ It 
tnust be made almost as stiff as ordinary 
dough for puddings* but not quite. Stir, 
and beat up well with a stick for 3 or 4 
minutes ; then cover up, and piit by for 

2 days l>efore usingf^ when it 
softer, and Stick better. Spread 
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and evenJy on back of skin with a stiff 
brush or pad : this will stick firmly, and 
will not crack. 

17. — Stereotypers* Paste. — a. — ^Flour, 5 
oz. ; white starch, 7 oz. ; powdered alum, 
1 large tablespoonful ; water, 4 qt. Put 
the flour, starch and alum into a sauce- 
pan, and mix with a little of the water, 
cold, until the whole becomes of the con- 
sistency of thick cream. Then gradually 
add the remainder of the water, which 
must be boiling, stirring well meanwhile 
to prevent lumps. Put the mixture over 
the fire, and stir until it boils; then let 
it stand until quite cold, when it should 
look like Jelly. When you are ready for 
work add Spanish whiting, the mixture 
not to be too stiff to spread readily with 
the paste brush. Put through a fine wire 
sieve with a stiff brush, and it is ready 
for use. 

b. — Mix together with the hands, until 
all lumps are dissolved, 6% lb. of Oswego 
starch and 2% lb. of wheat flour in 6 
gal. of water. Then add 12 oz. of com- 
mon glue which has been previously dis- 
solved in 2 qt. of water, and 2 oz. of pow- 
dered alum. Cook until the mixture boils 
thick. When cold, take out a quantity 
sufficient for the day’s use and add H 
its bulk of pulverized whiting. The whit- 
ing should be thoroughly incorporated 
with the paste, and the resultant mass 
forced through a sieve having about 20 
meshes to the inch. The whiting should 
be freed from grit. 

18 . — Tinfoil, Fastening Paper upon. 
— Make a paste by dissolving rye flour in 
a solution of caustic soda, dilute with 
water, stirring all the time; add to this 
paste Venetian turpentine, a few drops 
for each % lb. of flour. Adheres firmly 
to all metals, tinfoil, glass, etc. 

19. — Tissue Paper. — (a) Pulverized 
gum arable, 2 oz. ; white sugar, H oz. ; 
boiling water, 3 fl.oz. (b) Common laun- 
dry starch, 1% oz. ; cold water 3 fl.oz. ; 
make into a batter, and pour into 32 fl.oz. 
of boiling water. Mix (a) with (b) and 
keep in a wide-mouthed bottle. 

20. ^Trunkmaker8* Paste. — ^To 32 parts 
of sifted wheat flour add 2 parts of rosin 
and 1 part of alum, both finely powdered, 
and mix well together. Now add a lit- 
tle at a time, and under constant stirring, 
enougli soft (distilled or rain) water to 
make a paste about the comdstency of 
creaifiv Set the vessel in the water bath, 
and boil for a few minutes, or until the 
liquid gets^thick enough to hold the spoon 
Upright ivhen it is placed so. it is now 

^done,:ahd ready for use. 
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PUTTY 

Putty may be considered as a cement. 
Tt is prepared by mixing fine whiting with 
linseed oil or linseed-oil varnish, the lat- 
ter drying more quickly. The whiting 
should be passed through a sieve, the 
meshes being 42 threads to the inch. It 
should be dry before sifting, and be thor- 
oughly incorporated with the oil, a tedious 
operation. Keep in oiled paper or un- 
der water. White lead is sometimes mixed 
with the putty. Color, if desired, with 
dry colors. 

In the mixing of putty, use a stiff putty 
knife, and mix a large quantity at one 
time, as it improves with age. Pound 
your putty on the mixing block to expel 
the accumulated moisture that might be 
in the putty, also to make it tough and 
elastic. When you are pounding the putty 
add more dry pigment, if needed, as the 
more pigment you use the better the putty 
will be ; but care should be taken not to 
use too much dry pigment, making your 
putty too dry. After mixing, put it in 
a clean can, and cover with clean water, 
for future use. A good putty knife for 
puttying gears may be made out of an 
old %-lnch wide spatula, cut off about 
3 inches from the end of the ferrule. 

To Soften Putty that has become hard, 
break the putty up in as small pieces 
as possible, put in an iron kettle with 
enough water to cover it, add a little raw 
linseed oil, and let it boil, and stir well 
while hot. The putty will readily ab- 
sorb the oil ; pour off the water, and when 
cool work it Into shape, and it will be 
found good as new. This process is rec- 
ommended by a large paint concern. 

1. —Keg while lead, % lb. ; dry white 
lead, % lb. ; pale Japan, 3 oz. ; quick rub- 
bing varnish, 3 oz. Quicken up with 
Reno’s raw or burnt umber, keystone 
filler, or dry lampblack. 

2. — ^Dry white lead, % part; keg white 
lead, % part ; mixed rough stuff, % part ; 
rubbing varnish, % part ; pale Japan, % 
part ; turpentine, part. 

3. — Black Putty for Irons. — Dry lamp- 
black, 3 parts; dry white lead, 1 part; 
dry keystone filler, 1 part; rubbing var- 
nish and Japan, half and half. 

4. — Black Putty for Hearse Builders.^ 
Dry white lead, 2 parts ; keg white lead. 
2 parts ; dry lampblack, 1 part ; dry key- 
stone filler, 1 part; rubbing varnish, 2-3 
part ; Japan, 1-3 part Take black velvet 
or plush, and unravel it so as to secure 
the short fibers of the inaterlal, which, 
when mixed with the putiy In. thh same 
manner as hair Is mixed wl^ inbiw, will 
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bind It firmly together, and no jar of 
the vehicle will cause It to crack and fly 
out. This putty is excellent for bedding 
the glasses of hearses, and is used by 
most all of the hearse builders in prefer- 
ence to any other. 

5. — Extra Rapid Putty . — ^Dry white 
lead, 3 parts ; japan, 2 parts ; drying oil, 
1 part. If too thin, add more lead. This 
putty will harden very rapidly, and dries 
without any shrinkage, tack or softness. 

6. — French Putty. — a . — Huban pre- 
pares this substance by boiling 7 parts of 
linseed oil with 4 parts of brown umber 
for 2 hours ; 5% parts of chalk and 11 
parts of white lead are then added, and 
the whole well mixed. This putty is very 
durable, and adheres well to wood, even 
though not previously painted. 

b. — Gum arable, 1 part ; water, 2 parts * 
potato starch, 4 parts. 

7. — Glazing Putty. — Keg white lead 
mixed with japan. 2 parts ; rubbing var- 
nish, 1 part ; turpentine, 1 part ; add a 
little dry color the same as the job is 
to be when painted. Make the paint a 
stiff paste or soft putty, the same as the 
job they are used on, by using consistency, 
and with a stiff brush spread this on the 
body and running parts. 

8. — Infusorial Earth Putty . — Washed 
infusorial earth (kieselguhr), 10 parts; 
litharge, 8 parts ; slaked lime, 5 parts ; 
boiled linseed oil, 6 parts ; red lead, 1 
part ; zinc white, 1 part. This putty, in 
a few months, becomes as hard as fine- 
grained sandstone, and can be employed 
advantageously as a filling cement for 
stone. 

9. — Oil Putty, White. — a. — Very fine 
dry whiting, 3 parts; keg white lead, 1 
part; boiled oil, and a little litharge to 
make it dry hard. 

b. — Keg white lead, 3 parts ; dry white 
lead, 2 parts ; dry bolted whiting, 1 part ; 
japan and boiled oil, half and half. 

10. — So/t a.— Whiting, 10 lb. ; 

white lead, 1 lb. ; mix with the necessary 
quantity of boiled linseed oil, adding to 
it % fidll of the best olive oil. The last 
prevents the white lead from hardening, 
and preserves the putty in a state suffi- 
ciently soft to adhere at all times, and 
not, by j^tlng hard and cracking off, 
suffering die wet to enter, aa is often the 
ceae with ordinary hard putty. 

b.— A very stroi^ putty Is made of 
boiled oil and whiting, for eagiiosed sitita-^ 
tioni, as ideyaghts, but is not adapted for 
kei^ng.;. It-.ffets. :too’:''hiu>d. ' - 

-^Work '' is;''ixn-' 

imtived by adding white lead* 
ti^Aliotlier putty, which requires to be 
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made aS wanted (as it gets hard almost 
immediately) Is composed of red lead in 
powder, mixed with boiled oil and turpen- 
tine varnish, and Is used for fronts of 
houses, or anv place requiring a hard 
putty. 

e. — Some manufacturers prepare an oil 
for th epiirpose of melting 20 lb. of rosin 
and mixing it with 90 lb. of linseed oil. 
the rosin being used for economy’s sake. 

f. — For some purposes a drying oil may 
be used with the whiting. This is made 
by mixing 1 gal. of iinseed oil, 12 oz. of 
litharge, 1 oz. of sugar of lead, and 1 oz. 
of white vitriol ; simmer for some time, 
allow to cool, and when settled draw it 
off. 

11. — Wa.T Putty. — Fuse together 4 lb. 
of yellow wax, 2 lb. of tallow, 1 lb. of oil 
of turpentine and 6 lb. of Venice tur- 
pentine. 

12. — White Putty. — ^a. — Dry white lead, 
3 parts ; keg white lead, 1 part ; rubbing 
varnish and japan, half and half. 

b. — Keg white lead, 4 parts ; dry white 
lead, 1 part ; varnish and japan gold size, 
half and half. 

c. — Dry white lead, % part ; pulverized 
soapstone, Va. part ; dry oxide of zinc, % 
part ; dry white stone ocher, % part ; 
white rubbing varnish, % part ; white 
japan. % part; turpentine, % part. 

d. — Dry white lead, 2 parts ; keg white 
lead, 1 part ; rubbing varnish and japan, 
half and half. 

e. — Dry white lead, mixed with half 
rubbing varnish and half japan. 

Wood PiiUy. 

There are a great number of wood put- 
ties. They serve for filling up the faultil 
or gaps in wood that has b^n thoroughly 
dried. Suitable coloring matter should 
be added to them to make them ebrre- 
spond in golor to the wood. 

1. — Floors. — ^Litharge, 1 part ; planter 
of parts, 2 parts ; glue, 1 part ; wat«r, 8 
parts; cement, 4 parts; sawdust, 2 parts; 
casein, 5 parts ; water, 3 parts ; am^ 
monia, 3 parts ; burned lime, 3 partSi 

2. — Floors of Soft Wood, intended to 
be Woshed.— a. — Casein, by weight, 500 
parts ; water, by weight, 4,000 parts ; 
spirit of sal ammoniac, by weight, 500 
parts ; burnt lime, by weight, 250 parts. 

b.-— Glue, 2 parts ; water* 14 paiiai : 
cement, lime, 5 parts; sawdust, 3 to; 4 
parts. Both the above must be 
immediately before Use. 

g. ^Floor$ lo be 2 

parts ; watar, 14 pa^r gypsiiin, 

oeher,;2 .;to:.. . . 
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for very ordinary woodwork. It is com- 
posed of burnt gypsum, stirred With glue 
water. It must be used at once, as it 
hardens very rapidly. 

5. — Lime. — Rye flour. 10 parts ; slaked 
lime, 5 parts ; linseedoil varnish, 5 parts ; 
limber, q. s. to color. 

0. — Saufdvst Oil — Very fine saw- 

dust is made into a paste by moistening 
with linseed-oil varnish and long knead- 
ing. The mass is very plastic. 

7. — Snwdttst Glue Putty. — Water, 20 
parts ; glue, 1 part ; fine sawdust, as re- 
quired. Completely dis.solve the glue by 
boiling in water ; pour the sawdust, in a 
thin stream, into the liquid, which is 
kept in constant motion by stirring. 

ADHESIVES FOR SPECIAL PUR- 
POSES 

BOOKBINDERS’ AND STATIONERS’ 
GLUE AND PASTE 

1. — Use best caiTaenters*, or white glue, 
to which, after soaking and heating, add 
1-20 its weight of glycerine. 

2. — Lehner publishes the following for- 
mula for making a liquid paste or glue 
from starch and acid : Place 5 lb. of po- 
tato starch in 6. lb. of water, and add 
V» lb. of pure nitric acid. Keep it in a 
ivarm place, stirring frequently for 48 
hours. Then boil the mixture until it 
forms a thick and translucent substance. 
Dilute with water, if necessary, and filter 
through a thick cloth. At the same time 
another paste is made from sugar and 
gum arable. Dissolve 5 lb. of gum arabic 
and 1 lb of sugar in 5 lb. of water, and 
add 1 oz. of nitric acid, and heat to boil- 
ing. Then mix the above with the starch 
paste. The resultant paste is liquid, does 
not mold, and dries on paper with a gloss. 
It is useful for labels, drappers, and fine 
bookbinders’ use. 

3. — Cloth Books, etc, — (a) V^iite glue, 
4 oz. ; cold water, 8 fl.oz. Soak glue 4 
hours in the cold water, then dissolve 
in a gluepot <b) Corn starch, 4 oz. ; cold 
water, 8 fi.oz. ; mix, and pour into 16 
fl.oz. of boiling water. Mix (a) with (b) 
and gently heat for about 10 minutes. If 
wanted elastic, add 4 fl.oz. of glycerine. 

A.'^^aper iParchment'),^-^-^Wx or* 
dinary glue witli about ^ of potassium 
or ammonium bichromate^ in dark. 
This on the papery and after 

exposth'e to light becomes pet^ecUy in- 
soluble in boiling water. This #ue has 
been yeiy largely used m Gerbmny for 
lOinhaif the parchment paper «!iv»lopes of 
pea i^tsiages. T%e strips of joined 

% thb glue ai^ 4ried quickly anilte*posed 
tb I^ht til! the jglue chains to ^n browm 
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ish color ; they are then boiled with water 
containing about 3% of alum till all the 
excess of alkaline bichromate is extracted, 
and then washed in water and dried. 

b. — White glue, 20 parts ; dilute acetic 
acid, 40 parts ; potassium bichromate. 1 
part. Soak the glue in water 12 hours, 
and then dissolve in a water bath ; add 
to this the aqueous solution of the bichro- 
mate. It must Ihj done in the dark, as 
dry or sunlight will make the mixture 
insoluble. This may also be used as a 
putty for glass. 

5. — Tablets and Pads. — a. — Good, clear 
cabinet glue, 4 oz. : acetic acid, 3 fi.oz. ; 
water, 2 fl.oz. ; glycerine, % fl.oz. ; aniline 
I (any color preferred), q. s. Place the 
glue, acetic acid and w'ater in a wide- 
mouthed bottle or jar, set in a warm 
place, and stir occasionally until the glue 
is dissolved. If needed at once, the proc- 
ess may be hastened by dissolving the 
glue by means of a water bath Add 
the glycerine and enough of a solution 
of aniline, in water, to give the desired 
color. Should the glue become too thick, 
add a little water till the proper con- 
sistency is restored. This preparation ha.«i 
the advantage of being easily made, and 
is always ready for use. 

b. — ^For 50 lb. of the best glue (dry) 
take 9 lb. of glycerine. Soak tlie glue 
for 10 minutes, heat to solution, and add 
the glycerine. If too thick, add water. 
Coloor with aniline. 

c. — A good liquid glue, without acid, 
may be prepared as follows ; Slaked lime, 
40 parts ; sugar, 60 parts ; water, 180 
parts ; glue, 60 parts. Dissolve the lime 
and sugar in the water, heated to 75® 
C. ; then introduce the glue, and after 
allowing to swell, again apply heat until 
dissolved. 

d — Brown glue. No. 2, 2 lb. ; sodium 
carbonate, 11 oz. ; water, 3% pt. ; oil of 
clove, 160 min. Dissolve the soda In the 
water, pour the solution over the dry 
glue, let stand overnight, or till thor- 
oughly soaked and swelled, then heat 
carefully on a water bath until dis^lved. 
When nearly cold stir in the oil of clove. 
By using a white glue, a finer article^ 
fit for fancy wortc, txwy be maile, 

e.-^lue, 4 lb. ; glycerine, 2 lb. ; lin- 
seed oil, lb. i sugar, % lb. ; aniline 
dyes, q. s. to color/- ' TO gliie Is sbft- 
ened by Soakihg It iii a little cold watery 
then dissolved; together with the stwr, 
in the glycerine, by aid pi heat 
watei^ iieth. Tb this the^^ 
after which the is well It 

is used llot Ahbther ebsm a 
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somewhat similar nature is prepared as 
follows : Glue, 1 lb. ; glycerine, 4 oz. : 
glucose syrup, about 2 tablespoonfuls ; 
tannin, 1-10 oz. Give the compositions an 
hour or more in which to dry, or set, be- 
fore cutting or handling the pads. 

f. — Best glue, 5 oz. ; water, 1 oz. ; cal- 
cium chloride, 1 oz. Dissolve the calcium 
chloride in the water, add the glue, mac- 
erate until it is thoroughly softened, and 
then apply heat until completely dis- 
solved, This is known as “syndetlcon,” 
and, like the preceding formulas, is a 
liquid glue. 

g. — Tahletiriff Prea,^, — A screw press, 
with a piece of smooth board on the bot- 
tom and a block above, to clamp and hold 
the paper, answers very well as a tablet- 
ing press. After the paper is squared 
up, and all edges even, place in the press 
and fasten securely. Apply tableting glue 
to the top edges by means of a flat bristle 
brush. Allow to remain in the press until 
glue Is dry. Printing to be tableted 
should be permitted to dry thoroughly at 
least 12 hours before being placed in. 
the tableting press, otherwise it will “set 
off” — that is, partially transfer the im- 
pressions, and soil the backs of the sheets, 

FIREPROOF ADHESIVES 

1. — Iron filings, 100 parts ; hydraulic 
lime, 20 parts ; quartz sand, 25 parts ; 
sal ammoniac, 3 parts. There are formed 
into a paste with vinegar, and then ap- 
plied. The cement is left to dry slowly 
before heating. 

2. — Iron filings, 180 parts ; lime, 45 
parts; common salt, 8 parts. These are 
worked into a paste with strong vinegar. 
The cement must be perfectly dry before 
being heated. By heating it becomes stone 
hard. 

3. — ^Unseed or almond meal, mixed to 
a paste with milk, lime water, or starch 
paste; resists a temperature of 500° F. 
(300° C.), 

4. — Clay Is puddled with water, and to 
it is added the greatest possible quantity 
of sand which has been passed through 
a hair sieve; the whole is worked up in 
the hands, and applied in coats more or 
less thick on vessels needing protection 
from the direct action of fl^. 

5. --Bifted manganese peroxide, 1 part ; 
pulverized zinc white, 1 part; sulficient 
cQitm^rclal soluble . glass to form a thin 
pakte* ***0 he used immediately. Beopmes 
ver^ hard, and p^sents a complete i«- 
sietahoe to red hest and boiling water, 

0. As a eoathtg for glaas vessehr, to 
protect them from injury during exposure 
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to fire, pipeclay and horse dung are made 
Into a paste with water. This composi- 
tion is applied by spreading it on paper ; 
it is used by pipemakers, and will stand 
the extreme heat of their furnace.s for 
24 hours without damage. 

7. — Shredded tow or plumbago i.9 sub- 
stituted for the horse dung. 

8. — Clay. 5 parts : Iron filings, 1 part ; 
linseed-oil varnish, q. s. to mix. 

fi. — Common clay, dried and pulver- 
ized, 10 parts ; iron filings. 4 parts ; com- 
mon salt, 1 part ; borax, 1 part ; manga- 
nese peroxide, 2 parts. 

10. — China clay, mixed with asbestos. 
Beat well before applying ; use no more 
water than absolutely neces-sary. This 
is said to stand a high heat. Not recom- 
mended for household use. 

1 1 . — Calcine oyster shells ; grind, and 
sift : reduce to the very finest powder 
with a muller, and beat into a paste with 
white of egg ; press the broken pieces to- 
gether firmly. Thi.s cement stands both 
heat and water. 

12. — Stir the white of an egg into a 
stiff solution of glue. 

13. — Beale's. — Chalk. 60 parts ; lime 
and .salt, of each, 20 parts ; sand, 10 
parts (English books of receipts give 
Barnsey sand) ; iron filings or dust, 5 
parts; blue or red clay, 5 parts. Grind 
and calcine. Patented as a fireproof 
cement. 

LABELING MUCILAGE AND PASTE 

1. — The following is highly recommend- 
ed by Dr. Carpenter ; Dissolve 2 oz. of 
gum arable In 2 oz, of water, then add 
14 oz. of soaked gelatine (heat required), 
30 drops of glycerine, and a lump of cam- 
phor. See also Cements and Pastes.) 

2. — A good mucilage for labels is made 
by macerating 5 parts of good glue in 
18 to 20 parts of water for a day, and 
to the liquid add 9 parts of rock candy 
and 3 parts of gum arable. The mixture^ 
can be brushed upon paper while still 
lukewarm. 

. 3.— Dextrine, 2 parts; aceUc acid, 1 
part ; water, 5 parts ; alcohol, 1 part 

4. — Gelatine, 2 parts ; rock candy, I 
part; water, 3 parts. 

fi.— White dextrine, 5 lb. ; water, heat 
ed to about 160°, l gai ; oil of wlntUr- 
fifreen, H dr. ; oil of eloves, % dr. DIs- 
solve the dextrine In the hot water by 
sUrring, when cool add the oUa, and 
stir. Then pour the paste into suitable 
raoeptacles*.<^gla6s, wide^tnouthed bottles, 
or boi^laJn |ars----€»»ri^ and put In a ebbr 
place, where the paste niay tsmgeal^^^ a^ 
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ripen. The ripening process takes about 
a week. 

6. — White dextrine, 1 lb. ; syrupy glu- 
case, av.oz. ; aluminum sulphate. 1 
av.oz. ; sodium benzoate, 20 gr. ; water, 
24 fl.oz. Mix the white devtrine, alumi- 
num sulphate and sodium benzoate with a 
portion of the water, rubbing to a smooth 
paste ; add the glucose and the remainder 
of the water, and heat the mixture on 
a water bath, with occasional stirring, un- 
til it has become translucent ; strain if 
necessary. 

7. — Macerate in a small quantity of 
water 120 grams of gum arabic, and in 
apother vessel, with a similar quantity 
of water, 30 grams of tragacanth. When 
the latter is thoroughly swollen rub it 
up until it makes a homogeneous magma, 
and to this add the gum arable. Force 
the mass through a linen strainer, and to 
the mixture add 120 c. c. of glycerine 
and 250 c. c. of oil of thyme, and bring 
the volume up to 1 1. by adding distilled 
water and thoroughly incorporating the 
whole. This preparation should be pre- 
served in well-stoppered bottles. 

8. — Rye flour, 4 oz. ; alum, % oz. ; 
water, 8 oz. Rub to a smooth paste, pour 
into 1 pt. of boiling water, heat until 
thick, and finally add 1 oz. of glycerine 
and 30 drops of oil of cloves. 

9. — Rye flour, 4 oz. : water, 1 pt. Mix. 
strain, add nitric acid, 1 dr. ; heat until 
thickened, and finally add carbolic acid, 
10 min. ; oil of cloves, 10 min. ; glycerine, 
1 oz. 

10. — Dextrine, 8 parts ; water, 10 
parts; acetic acid, 2 parts. Mix to a 
smooth paste, and add 2 parts of alcohol. 
This is suitable for bottles of wood, but 
not for tin, for which the first 3 are 
likewise adapted. 

11. — A paste very similar to 3, but 
omitting nitric acid and glycerine, is also 
recommended by Dr. H. T. Cummings. 

12. — A good paste for labels for speci- 
mens. Starch, 3 dr. ; white sugar, 1 oz. ; 
gum arable, 2 dr. ; water, q. s. Dissolve 
the gum, add the sugar, and boll until 
the starch Is cooked. 

13. — A good paste is made by soaking 

flake tragacanth In sulflcient cold water 
that the brush will not sltik into the paste 
wh^ finished. To prevent sourlhg, add 
to the water 2 gr. of hydronaphthol (dis- 
solived Ih a little alcohtfi) for e^h pint, 
and 0 of clove oil fdr scent. 

To ke^ away the files* add some oil of 

paste, with whlt^ a little 
Veflioe iunSentoe has been ittecnporated 
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Labels on Cork. 

Gum tragacanth, 1 oz. ; gum arable, 4 
oz. Dissolve in water, 1 pt. ; strain, and 
add thymol, 14 gr., suspended in glycer- 
ine, 4 oz. ; finally add water to make 2 pt. 

Labels on Flower Pots. 

Use thin paper for label, and attach 
with white gelatine in solution, to which 
has been added of bichromate of pot- 
ash. This must be done in a dark or ob- 
scure room. Then expose the labels to 
sunlight. After writing, varnish with a 
solution of shellac in alcohol. 

Labels on Glass. 

1. — The DruijffisVft Circular and Chem- 
ical Gazette says mucilage of tragacanth 
is a satisfactoiT agent. The mucilage Is 
made by simply pouring over the gum 
enough water to a little more than cover 
it, and then, as the gum swells, adding 
more water from time to time, in small 
portions, until the mucilage is brought to 
such a consistency that It may be easily 
spread with the brush. The mucilage 
keeps fairly well without the addition of 
any antiseptic. Flour paste may answer 
better if the labels are on unusually 
heavy paper; it is rather more trouble- 
.some to make, on account of the neces- 
sary boiling, and does not keep so well 
as the tragacanth paste. By dissolving 
dextrine in cold water, a tenacious paste 
is obtained. It has the disadvangtage of 
possessing a slight odor which is not 
agi’eeable. 

2. — According to a German photo- 
graphic journal, the following formula 
yields a paste which will serve equally 
well to affix labels to glass, porcelain or 
metal : Acacia, 4 dr. ; tragacanth, pow- 
dered, 2 dr. ; glycerine, fl.dr. ; thymol, 
5 grams ; alcohol, 1 dr. ; water, sufficient 
to make 4 oz. Dissolve the acacia in % 
oz. of water; rub up the tragacanth with 
1 oz. of water, mix the two, and strain 
through a cloth. Then add the glycerine 
and the thymol, first dissolving the latter 
in the alcohol. 

3. — Yellow dextrine, 8 oz. ; thymol, 10 
gr. ; dissolve ifl cold in lukewarm water, 
18 fl.dr. Boiling watiM* ^ould not be 
used with dextrine, as it impairs Its ad^ 
hesiveness. 

4. — ^Make a paste out of 2^ pSttS Pf 
mucilage, 0 parts bf water, and 2 or 8 
parts qf aluminum sulphate, dlsspiylhg 
the sttlifliate ifi the water hefdre^^ S^^ 
the mucilagei. ':'^--. 

5. ---(e);iHilv#laed^'^ 
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boiling water, (> fl.oz. (h) Glycerine, 2 
oz. Dissolve (a), then add (b). 

Labels on Metal. 

1. — To attach paper to metal, and pro- 
duce strong adherence, as dtisired for cards 
and labels, a small quantity of carVtonate 
of potash should be added to the paste. 

2. — Paint the label (which must be 
thoroughly dried) with collodion ; apply 
a thin film of ordinary turpentine or of 
the lacquer with which the metal is cov- 
ered, and press the label upon the sur- 
face of the container. If the vessels to 
be labeled are cylindrical in form, it is 
advantageous to add a few drops of cas- 
tor oil to the lacquer used for fastening 
the paper. 

3. — A label paste for paper or cloth 
to metals Is composed of : Starch, 20 
parts ; sugar, 10 parts ,* zinc chlorite, 1 
part ; water, 200 parts. Mix the ingredi- 
ents to a smooth paste, and heat cautious- 
ly until it thickens. Stir down, remove 
from the fire, and let cool. 

4. — M. Eliel gives the following for- 
mula for a mixture which can be used 
for metal, glass or wood : Gum traga- 
canth, 30 grams ; acacia gum, 120 grams ; 
water, 500 c. c. Dissolve, filter, and add 
2 Vi grams of thymol, suspended in 120 
c. c. of glycerine ; then add enough water 
to make up the bulk to 3 I. This bath 
will keep a long time, 

5. — Dextrine, 400 grains ; water, 100 
grams ; grape sugar, 20 grams ; aluminum 
sulphate, 10 grams. The whole is heated 
for 30 minutes to about 90® C. to obtain 
the best adhesive quality. 

6. — Water, 1 pt. ,* borax, 1 oz. ; shellac, 
5 oz. Boll until the latter is dissolved. 
Thin with boiling water. If necessary, 
use hot, 

7. — Boil 2 oz. of shellac and % oz. of 
borax in 8 oz. of water. Give the space 
on the tin to be covered with the label 
one coat of this solution ; dry and apply 
the label with ordinary mucilage. 

8. — Gum arable, 50 parts ; glycerine, 10 
parts ; water, 30 parts : antimony, chlo- 
ride, liquid, 2 parts. Mix. 

9. — /ron.^ — Make a paste of rye flour 
and glue ; add linseed-oil varnish and tur- 
pentine, % oz. of each to 1 lb, of the 

labels ^ 

dissolve 40 parts of dextrine in 50 
parts of water, g parts ol? glycerine 
a pan Of 
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Lablcs on Stone. 

Melt together equal parts of asphalt 
and gutta percha. Use hot. The surfaces 
to be joined should be perfectly clean and 
dry. 

Lal^ls on Tin. 

1. — Paste for tin should not be too 
tliin, and the tin should be free from 
grease. New tin generally has an oily 
or greasy surface, due to the tallow or 
oil used in the plating process. The grease 
may be removed with an alkali or with 
benzine, but in a factory where much la- 
beling is done it is better to slightly 
roughen the surface of the tin where the 
label is to be placed with a piece of fine 
sandpaper. No. 0. 

2. — Moisten tlie gummed labels with 
pure diluted hydrochloric acid (1 -f- 1) in- 
stead of water, and paste them on at 
once. Allow the vessel to stand in the 
air for 2 days, so that the excess of acid 
not combined with the tin may evaporate. 
For pasting paper labels on varnished tin 
receptacles, as well as varnished wood 
and pasteboard, use hot glue to which 
about Vi of turpentine has been added. 
The turpentine partly dissolves the var- 
nish and effects a firm adhesion of the 
labels to the vessels. 

3. — Put a little calcium chloride in the 
paste, or some glycerine. 

4. — Tragacanth, 1 oz. ; acacia, 4 oz. ; 
thymol, 14 grams ; glycerine, 4 oz. ; water, 
sufficient to make 2 pt. Dissolve the gums 
in 1 pt. of water, strain, and add the 
glycerine, in which the thymol is sus- 
pended ; shake well, and add sufficient 
water to make 2 pt. This separates on 
standing, but a single shake mixes it suf- 
ficiently for use. 

5. — Gum arabic, 12 grams ; gum traga- 
canth, 3 grams ; water, 60 grams ; thy- 
mol, 0.10 gram ; glycerine, 12 grams. Dis- 
solve the gums in the water, strain 
through cloth, then add the thymol, pre- 
viously mixed with tlie glycerine, and 
enough to make the whole weigh 120 
grams. 

6. — Labels, Cements or MucUages for 
Attaching to Tin,— -a. — ^Shellac, 4 parts; 
borax, 2 parts ; water. 30 parts ; boll un- 
til the shellac is dissolved. 

b* — Add 4 oz. of dammar varnisb to 
1 lb. of U’agacantli mucilage. 

c.— Balsam of flr, l part ; tui’pentihe, 
3 parts ; use only for varnished labels. 

4..— Butter of antimony is good 
pare the tin fm* tlm label. 

,c,— Venice turpentine, added to good 
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starch paste, makes an excellent mount 
ing medium. 

f. — Use liquid glue or glue dissolved in 
acetic acid. 

g. — ^Add 1 oz. of tartaric acid to each 
lb. of flour used in making flour paste. 

h. — Add 10% of flour to tragacanth mu- 
cilage. 

1. — Corrosive sublimate, 125 parts ; 
wheaten flour, 1,000 parts ; absinthe, 500 
parts ; tansy, 500 parts ; water, 15,000 
parts. This cement is useful for vessels 
which are kept in a damp place. 

j.^Starch, 100 parts; strong glue, 50 
partly ; turpentine, 50 parts ; the whole 
boiled in water. This cement dries 
quickly. 

7. — Tragacanth, in powder, 2 parts ; 
boiling water, 40 part.s ; wheat flour, 6 
parts ; white dextrine, 1 part ; cold water, 

4 parts. Mix the tragacanth with 16 
parts of boiling water, stir well, and set 
aside. Mix the flour and dextrine, with 
the cold water, and add it to the traga- 
canth. Have the residue of the water in 
active ebullition, and pour it on the mix- 
ture, stirring it vigorously while it is be- 
ing poured. To the result add 1 part of 
glycerine, and the same amount of salicyl- 
ic acid, put on the fire, and let the whole 
boil for 3 or 4 minutes, stirring all the 
time. The addition of about U of 1% 
of butter of antimony to an ordinary good 
flour or starch paste will make it adhere 
to tin; in fact, there are a number of 
substances that may be added that will 
have the same effect — ammonia water, 
aluminum sulphate, etc. 

8. — (a) Brown sugar, 2 lb. ; boiling 
water, 16 fl.oz. (b) French gelatine, % 
oz. ; water, 4 fl.oz. (c) Corn starch, 12 
oz. ; beat up with cold water, 12 fl.oz, ; 
pour the butter into bqiUng water, 32 
fl.oz. Continue boiling <c), if necessary, 
until the paste Is translucent. Dissolve 
(a) and (b) separately, and then mix 
with (c). This paste is very adhesive, 
and labels pasted with it will adhere 
nicety, even in a damp placo. The sugar 
in its composition also renders It proof 
against cracking when exposed to a dry 
atmosphere. 

MINERALS 

1.— -Prof. Alex. Winchell is credited 
with the invention of a paste which is 
said to toe valuable for aiSxing labels to 
mineral specimens, and for repairing frac- 
tured ones. It is made toy the following 
formula: Clear gum arable, 3 oz. ; 
starchy oz. ; u^hlte sugar, ^ oz. ; 
water, a suifBcl^t quantity. P 0 #(ter the 
gum iufatoic, and dissolve it In m 
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water as the laundress would use for the 
quantity of starch indicated. Dissolve the 
starch and sugar in the gum solution. 
Then cook the mixture in a vessel sus- 
pended in boiling water until the starch 
becomes clear. The cement should be 
as thick as tar, and kept so. It can be 
kept from spoiling by dropping In a lump 
of camphor or a little oil of cloves or 
sassafras. The addition of a small amount 
of sulphate of aluminum will Increase the 
effectiveness of the paste, besides helping 
to prevent decomposition. 

2. — Use best fish glue (hot) and tie 
well. 

3. — Starch, U oz. ; white sugar, 1 oz. ; 
gum arable, % oz. Dissolve the gum in 
a little hot water, and the sugar and 
starch, and boil until the starch is cooked. 

4. — Wollaston's White Cement for 
Large Objects. — Beeswax, 1 oz. ; rosin, 4 
oz. ; powdered plaster of paris, 5 oz. 
Melt together. To use, warm the edges 
of the specimen, and use the cement 
warm. 

NATURALISTS’ CEMENT 

This cement is employed by natural- 
ists for mounting specimens, by artificial 
flower makers, by confectioners to stick 
ornaments on their cakes, etc. 

1. — Mucilage of gum arable, thickened 
with starch powder or farina, with the 
addition of a little lemon Juice. Some- 
times tlie mucilage is used alone. 

2. — BucklaiKl^s Cement for Labels. — 
Gum arabic, 2 oz. ; starch, IH to 2 oz. ; 
sugar, oz. All materials should be 
pulverized. It can be kept dry and mixed 
up as used. 

Botanical Speciiuens. 

1. — Powdered tragacanth, 30 parts ; 
powdered gum arabic, 20 parts ; glycerine, 
30 parts; water, 60 parts; corrosive sub- 
limate, 1 part; boiling water, 240 parts. 
Mix the gums with the glycerine and 
water, In a mortar, with vigorous stir- 
ring. Dissolve the sublimate in the boil- 
ing water and add the solution to the mix- 
ture. When cold, a few drops of oil of 
cloves or wlntergreen may be added. 

2. — Ferns and Seaweeds^ — Gum arabic, 
5 parts; white sugar, 3 parts; starch, 2 
parts ; a very little water. Boil until 
thick and* white. 

• 3. — Entomologists* Cement.— ^-—Isin- 

glass and thick mastic varnli^, eqtial 
parts. 

b.^ — ^Dissolve gum ammoniac in akbhol, 
add th0' best isii^lasg, with gentle heat 
It melts at a gentle heat. * 

4 . — PdUen and leBowIng 
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formula was originally devised by Charles 
Pulloch : Selected acacia, 4 dr. ; glycerine, 
iJ dr. ; distilled water, 3 dr. ; thymol, about 

1 gram to every 3 or 4 oz. Place the 
ingredients in a wide-mouthed bottle, cork 
carefully to exclude dust, and put In a 
warm place to remain until solution is 
effected. The latter may be hastened by 
occasional stindng from the bottom with 
a l>one spatula. When complete solution 
has l>een secured, strain the liquid through 
double folds of a silk handkerchief, or 
through fine linen. Under ordinary cir- 
cumstances (at the temperature of the 
room) this will require a week, but the 
process t^an be accelerated by the ai)pli- 
cation of a gentle heat. All of the work 
is rendered unnecessary if one has a jack- 
eted filtering apparatus. Absorbent cot- 
ton In the delivery tube of the funnel 
will clear the liquid of all insoluble mat- 
ter, dirt, etc., and of air. For cells, 
use zinc-while cement. 

Organic Specimens, Antiseptic Paste 
(Poison) for. 

(a) Wheat flour, 1(> oz. ; beat to a bat- 
ter with 16 fl.oz. of cold water ; then pour 
into 32 fl.oz. of boiling water. (b> Pul- 
verized gum arable, 2 oz. ; dissolve in boil- 
ing water, 4 fl.oz. (c) Pulverized altim, 

2 oz. ; dissolve In boiling water, 4 fl.oz. 
(d) Acetate of lead, 2 oz. : dissolve in 
boiling water, 4 fl.oz. (e) Corrosive sub- 
limate, 10 gr. ^iix (a) and (b) w-hlle 
hot, and continue to simmer ; meanwhile 
stir in (c), and mix thoroughly; Uien 
add (d) ; stir briskly, and empty in the 
dry corrosive sublimate. This paste is 
very poisonous. It is used for anatomi- 
cal work and for pasting organic tissue, 
labels on skeletons, etc. 

Shells and Other Spt*ciiiicns, Paris Ce- 
ment for Mending. 

Gum arabic, 3 parts ; sugar candy, 2 
parts ; white lead, enough to color. 

PHOTOGRAPHIC MOUNTANTS 

In the Photographic Times. Mr. W. H. 
Gardner collects together a number of 
formulae of various mouiuants, of which 
we give the following ; 

1.— Gelatine Mountant.-— Cooking gela- 
tine, I oz. ; 9q% aleohol, 10 oz.. ; glycer- 
ine* % to 1 oz. Soak gelatine in ookl 
Water for an hour c«* more, take out and 
^in off ell the water which will go, 
add to alcohol in wide-mouthed bottle ; 
add H to 1 oz. of glycerine, according as 
geiatine ie of a hai^ or soft kind ; put 
bottle in hot water; With occasional shak- 
inii; tmtii gelatine is dwite dissolved, will 
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keep indefinitely, and has only to be heat- 
ed when wanted for use. 

2. — Permanent Paste. — Arrowroot, 10 
parts ; water, 100 parts ; gelatine, 1 part ; 
alcohol, 10 parts. Soak the gelatine, in 
the water, add the arrowroot, which has 
first been thoroughly mixed with a small 
quantity of the water, and boil 4 or 5 
minutes. After cooling, add the alcohol 
and a few drops of carbolic acid or oil 
of cloves. 

3. — Best Bermuda arrowroot, 1 % pz. ; 
sheet gelatine or best Russian glue, 80 
gr. ; water, 15 oz. ; methylated spirit, 1 oz. 
Put the arrowroot into a small pan, add 
1 oz. of water, and mix it up thoroughly 
with a spoon, oi* the ordinary mounting 
brush, until it is like thick cream ; then 
add 14 oz. of water, and the gelatine, 
broken into small fragments. Boil for 
4 or 5 minutes, set it aside until par- 
tially cold, then add the methylated spirit 
and 6 drops of pure carbolic acid. Be 
very particular to add the spirit in a 
gentle stream, stirring rapidly all the 
time. Keep it in a corked stock bottle, 
and lake out as much as may be rcjqulred 
for the time and work it tip nicely with 
the brush. 

4. — Starch Paste. — Pour cold water on 
good laundry starch to barely moisten it. 
Then stir in cold water until proper con- 
sistency is rt'ached. Squeeze through 
canvas, if not free from lumps. Starch 
paste should be freshly made for each 
batch of prints. 

5. — ^Allow 4 parts by weight of hard 
gelatine to soften in 15 parts of water 
for several hours, and then moderately 
heat until the solution is quite clear* when 
65 parts of boiling water should be added 
while stirring. Stir, in another vessel, 
30 parts of starch paste with' 20 parts 
of cold water, so that a thin milky fluid 
is obtained, without lumps. Into this 
the boiling gelatine solution should be 
poured while constantly stirring, and the 
whole kept at a boiling temperature. 
When cool, add to the whole 10 drops 
of carbolic acid to prevent souring. This 
makes a very tenacious paste. 

6. — Casein Mucilage. — Heat milk with 
a little tattaric acid, whereby casein Is 
separated. Treat the latter* while still 
ihoist, with a solution of 6 parts of borax 
to 100 parts of water, and warm gently 
while stirring, which wilt cause the casein 
to be dissolved. Of the borax solhtldii 
enough should be Used to leave only a lit? 
tie undissOlved casein behind^ 

7. — -Good Mounting Paste.^Add to 

c; cm. of coheenti^d guni solution ^ 
imrts of gum to 3 parts bf^ w 
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lotion of 1 gram of sulphate of alumina 
In 20 c. cm. of water. Alum does not 
answer the purpose as well. The addi- 
tion of tl^e sulphate is effective, in that 
this gum is not so readily softened by 
moisture, and besides, wood can be fas- 
tened to wood by means of it. Its ad- 
hesive qualities are, in general, greater 
than those of pure gum arable. 

8. — Impervious Paste. — Soak ordinai’y 
glue in water until it softens, remove it 
l^efore it has lost its original shape, and 
dissolve in ordinary linseed oil on a gen- 
tle fire until it acquires the consistency 
of a .ielly. This paste may now be used 
for all kinds of substances, as, besides 
strength and hardness, it possesses also 
the advantage of resisting the action of 
water, 

9. — Thin Mucilage.— A paste that will 
not draw engravings when pasted down 
on paper must be thin. A mixture of 
equal parts of gum tragacanth and gum 
arable forms, with water, a thinner mu- 
cilage than either one alone. 

10. — Liquid Glue.— With any desired 
cluantity of glue use ordinary whisky in- 
stead of water. Break the glue into 
small fragments, and introduce these into 
a suitable glass vessel, and pour the whis- 
ky over them. Cork tightly, and set aside 
for 3 or 4 days, when it will be ready for 
use. The whisky must not be too strong, 
and a little heat is generally required. 

n. — Same as above, except that acetic 
acid is used in place of whisky, and that 
the bottle containing the ingredients must 
be placed in hot water to dissolve the 
glue. 

12. — Glue, 8 oz. ; water, 8 oz. ; nitric 
acid, 2% oz. Dissolve the glue in the 
water by immersing the vessel containing 
the same in hot water. When solution is 
effected add the acid. Effervescence will 
take place with the evolution of orange 
nitrous fumes. Now cool. It should ^ 
kept in a well-stoppered bottle, and will 
remain permanently liquid. 

As regards the formulae collected by 
Mr. Gardner, we may remark, says the 
Photo, Review, that of the above Nos. 
12, 11 and 8 are qtiite unfit for mounting 
silver prints, although they may be use- 
ful for other work in the studio; Nos. 

11 and 12 for cardboard and light wood- 

woHif, where the presence of acid is not 
Wseiy '-to be detrimental ; and No. 8 
<whi<ii is really an emulsion of :glue and 
linseed OIL and requires weH heating to- 
gether) for cementing atticios liheiy io 
■;'he:' ''(rspoieid 'to ■ ^dirntpuesa*'. ■ Strips', 'Of' c^oth 
^ deveioidng 

•: tiBtt'/may' .'1*011 he,-- cemented 
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especially if 10 gi*. of finely powdered 
bichromate of potash be stiriod into each 
ounce Just before use. 

The desirability of employing Nos. (i 
and 7 as mountants for silver prints is 
open to doubt, although these are excel- 
lent for cementing all such ordinary ma- 
terials as come under the denomination 
of stationery. 

We thus have left adhesives Nos. 1, 2, 
3, 4, 5 and 9 as quite safe for silver 
prints if good materials are used, and do 
not become decomposed subsequently. Gel- 
atinous mountants made with a consider- 
able proportion of alcohol, like No. 1 or 
No 10, have the advantage of not con- 
siderably stretching either mount or print, 
and are especially useful when prints 
(whether silver or Woodbury type) have 
to be mounted on thin card, as book il- 
lustrations. In the case of Nos. 2 and 3 
the alcohol is used mainly as an antisep- 
tic, and is not present in sufficient quan- 
tity to have much influence as a prevent- 
ive of stretching or cockling. The sim- 
ple starch paste, No. 4, is not satisfac- 
tory in all instances, owing to want of 
sufficient adhesion, in which case it is an 
excellent plan to adopt No. 5, in which 
starch and gelatine are used together. 

13. — The following has been suggested 
as a very desirable substitute for the ordi- 
nary pastes used for mounting photo 
prints. It is said that it can be used so 
as to scarcely swell the paper at all, 
avoiding the objectionable cockling so 
much complained of ; Thick, well boiled 
clear starch (corn) paste, 1 lb. ; glucose 
syrup (‘*A” clear), 7 oz. ; white curd 
soap, % oz. ; flowered dextrine, 5 oz. ; bo- 
rax, % oz. clove oil, a few drops. All 
are heated over the water bath, and 
thinned down to the proper consistency 
(if thin paste is required) with fresh 
skim milk. It is advisable to use the 
paste warm and as thick as possible. 

14. — The following is a saUsfactory 
mountant for all kinds of prints : White 
dextrine, 75 grams; powdered klum, 4 
grams ; white sugar, 15 grams ; disUUed 
waterr 120 c. c. Dissolve by heat* and 
when cool add alcohol sol. thymol (10%), 
0 c. c. 

gelatine, 40 grams; distilled 
water, 120 c. c. ; allow to soak for 24 
hours, and add chioral hydrate, 20 grams. 
Heat on a water bath thi liquid, or Iqr 
about an hour, and then i^trallze with 
a few drops of solution of carbonate ot 

m^astM that liquefy on iii> 

or teatJng usimlly Oo^ 

^ tsliighiss ' ' : or" ' r^^ted"-’ 
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Katisfuctury paste for use as a photo- 
graph mountant has the following com- 
position : White dextrine, 8 oz. ; water, 
heated to about 160® F., 12% fl.oz. ; oil 
of wintergreen, 3 drops ; oil of cloves, 3 
drops. Dissolve the dextrine in hot water 
by stin-ing, when cool add the oils, and 
stir until a smooth cream results. Pour 
the paste into suitable vessels — grass, 
wide-mouthed bottles, or porcelain jars — 
corks, and place in a cool place for about 
a week to allow the paste to congeal and 
ripen, 

17. — Powdered starch, 3% oz. ; gelatine, 
2 dr. ; alcohol, 2 oz. ; solution of formal- 
dehyde (40<^), 1 dr. ; water, 30 oz. Soak 
and dissolve tlie gelatine in the water, 
heat to boiling, and pour, with constant 
stirring, on to the starch, previously mixed 
to a cream with a little cold water. When 
nearly cold add to the paste the formalde- 
hyde solution. We think it likely that 
these pastes will be less adhesive than one 
made from flour, but, on the other hand, 
they probably have the advantage of be- 
ing whiter, if very white gelatine be em- 
ployed. 

18. — Non-Budclinff Photofjraphic .Ifoun- 
tant. — To prevent buckling when a print 
is mounted upon a thin .support, the Pro- 
fessional and Amateur Photographer .sug- 
gests the use of the following adhesive ; 

(a) White shellac, 1 oz. ; alcohol, 2 oz. 

(b) Mastic, dissolved in a little chloro- 
form. Add a small proportion of (a) 
to (b) and apply to the print; allow it 
to “set” until it becomes a trifle “sticky,” 
then place the print on the mount, and 
press. 

19. Photographs on Glass. — a. — White 
gum acacia, % oz. ; dextrine, 214 oz. ; 
liquid ammonia, 4 drops ; water, 8 oz. 
Crush the gum acacia to a powder in a 
mortar, mix In the dextrine, and then rub 
with 2 oz. of the water until smooth ; add 
the remaining water and boil in an enam- 
eled saucepan for 10 minutes. When 
cold put into any suitable wide-mouthed 
bottle and add the ammonia. This 
mountant is said to be smooth as oil, easy 
to prepare, does not thicken, and will 
stick like glue. 

b. — According to the Werkstattt dean 
the inner hollow side of the glass thor- 
oughly, pour on gelatine dissolve in bolt 
ing water, lay die picture on, and pour 
on gelatine again, so that everything 
swims/ IThen neatly remove what Is su- 
j^rfluous; blist^s result, and 

allow to dry. The following recipe is 
^Sd to be still bette r (Setatlne^ by 
Weight #yoerln^ by weigbb 1 

welghti ^ paru ; me 
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ic alcohol, by weight, 12 parts. The 
mixture is prepared by causing the gela- 
tine to swell up in water, then dissolv- 
ing it with the use of moderate heat, add- 
ing the glycerine, stirring thoroughly, and 
pouring the whole, in a thin stream, into 
tile alcohol. 

20. — Transparent Glue for glass, or 
glass paperweights, so that the photo- 
graphs will show clearly through the 
glass, a. — White gelatine, 5 av.oz. ; acetic 
acid, 5 fl.oz. ; water, sufficient. Macerate 
the gelatine, which should be of the best 
quality, white and perfectly transparent, 
in 6 fl.oz. of water for 12 hours ; heat 
the mixture on a w^ater bath until the 
gelatine is dissolved ; add to It the acetic 
acid, and then enough water to make 16 
fl.oz. 

b. — White gelatine, 4 av.oz. ; white 
sugai\ 2 av.oz. ; water, sufficient. Macer- 
ate the gelatine with 10 fl.oz. of water 
overnight ; heat the mixture until the gel- 
atine is dissolved ; add the sugar ; strain 
through a muslin strainer, and add enough 
water to make 16 fl.oz. 

WATEKPROOF ADHESIVES. 
I'enieiits. 

1. — Soak pure glue in water until it is 
soft, then dissolve it in the smallest pos- 
sible amount of proof spirits by the aid 
of gentle heat. In 2 oz. of this mixture 
dissolve 10 grams of gum ammoniacum, 
and while still liquid add % dr. of mastic, 
dissolved in 3 dr. of rectified spirits. Stir 
well, and for use keep the cement lique- 
fied in a covered vessel over a hot-water 
bath. 

2. — A good waterproof cement may be 
made by mixing 5 parts of glue, 4 parts 
of rosin and 3 parts of red ocher with a 
little water. 

3. — Shellac, 4 oz. ; borax, 1 oz. ; boil in 
a little water until dissolved, and concen- 
trate by heat to a paste. 

4. — Carbon bisulphide, 10 pai*ts, and 
oil of turpentine, 1 part, are mixed, and 
as much gutta percha is added as will 
readily dissolve. 

5. — ^Tar, 1 part ; tallow, 1 part ; fine 
brick dust, 1 part; the latter is warmed 
over a very gentle fire ; the tallow is add- 
ed, then the brick dust, and the whole 
is thoroughly mixed. It must be applied 
while hot. 

6. — Ck>od gray clay, 4 parts ; black ox- 
ide of mangaiiese, 6 parts ; dm 

duoed to powder by iprmkiing It With 
water, 90 parm;; 
powdered^ 
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7. — Manganese iron ore, 15 parts ; lime, 
85 parts ; calcined and powdered. 

Both G and 7 require to be mixed with 
a little sand for use ; brown into water, 
they harden rapidly. 

8. — Fine, plean sand, 1 cwt. : powdered 
(luicklime, 28 lb. ; bone ash, 14 lb. Beaten 
up with water for use. 

9. — Quicklime, 5 parts ; fresh cheese, G 
parts ; water. 1 part. The lime is slaked 
by sprinkling with the water ; thereupon 
it is passed through a sieve, and the fresh 
crheese is added. The latter is prepared 
by curdling milk with a little vinegar and 
removing the v'hey. The cement thus 
formed is very strong, but it requires to 
be applied immediately, as it sets very 
quickly. 

10. — Fresh curd, as before, 1 part ; 
quicklime, 1 part ; Roman cement, 3 
parts. Used for joining stone, metals, 
wood, etc. 

11. — A paste composed of hydraulic 
lime and soluble glass. 

12. — Glue, 1 part ; black rosin, 1 part ; 
red ocher, *4 part ; mixed with least pos- 
sible quantity of water. 

13. — Glue, 4 parts ; lx)iled oil, by 
weight, 1 part ; oxide of iron, 1 part. 

14. — Mix a handful of quicklime with 
4 oz. of linseed oil; thoroughly lixiviate 
the mixture, boil it to a good thickness, 
and spread it on the plates, in the shade. 
It will become very hard, but it can be 
dis.solve over a fire, like common glue, 
and is then fit for use. 

13. — Bichromate of potash, by weight, 
8 parts ; gelatine size, by weight, 11 
parts.; alum, by weight, 1 part. Dis.solve 
the gelatine in a little water, then add 
the bichromate of potash and the alum. 
This glue or cement resits water at all 
temperatures. 

16. — A cement to stop cracks in glass 
vessels, to resist moisture and heat, is 
made by dissolving casein in a cold satu- 
rated solution of borax. With this solu- 
tion paste strips of hog’s or bullock’s 
bladder, softened in water, on the cracks 
of glass, and dry at a gentle heat. If 
the vessel is to be heated, coat the blad- 
der on the outside, just before it has 
become quite dry, with a paste of a 
rather concentrated solution of soda and 
quicklime or plaster of parts. 

17. -;^ ; very valuable cement has been 

discovered by Mr. A. C Foxr of which 
details are published in Dingler*s Poly 
technisfihes Journal. It consists of a 
chromluni preparation and isinglass^ and 
forms which is riot only 

^insoluble th hot gnd cold water/ but even 
in itteam, while Either acids no^x allmlfes 
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have any action upon It. The chromium 
preparation and the isinglass or gelatine 
do not come into contact until the cement 
is desired, and when applied to adhesive 
envelopes, for which the author holds It 
to l>e especially adapted, the one mate- 
rial is put on the envelope covered by 
tJie flap (and, therefore, not touched by 
the tongue), while the isinglass, dissolved 
in ^cetic acid, Is applied under the flap. 
The chromium preparation is made by 
dissolving crystallized chromic acid in 
water. Take crystallized chromic acid, 
2.5 grams ; water, 15 grams ; ammonia, 
15 grams. To this solution add 10 drops 
of sulphuric acid and 30 grams of sul- 
phate of ammonia and 4 grams of fine 
white paper. In the case of envelopes, 
this is applied to that portion lying under 
the flap, while a solution prepared by dis- 
solving isinglass in dilute acetic acid (1 
pari acid to 7 parts water) is applied to 
the flap of the envelope. The latter is 
moistened, and then is pressed down upon 
the chromic preparation, when the two 
unite, forming a firm and Insoluble 
cement. 

18. — Glass. Stoncivare and Mvtal. — a. — 
Make a paste of sulphur and sal am- 
moniac, iron filings and boiled oil. 

b. , — Mix together dry : Whiting, C lb. ; 
plaster of paris, 3 lb. ; sand, 3 lb. ; lith- 
arge, 3 lb. ; rosin, 1 lb. Make to a paste 
with copal varnish. 

c. — Make a paste of boiled oil, G lb. ; 
copal, 0 lb. ; litharge, 2 lb. ; white lead, 
1 lb. 

d. — Make a paste with boiled oil, 3 Ib. ; 
brick dust, 2 lb. ; dry slaked lime, 1 lb. 

e. — Dissolve 93 oz. of alum and 93 oz. 
of sugar of lead in water to* concentra- 
tion. Dissolve separately 152 oz. of gum 
arable in 25 gal. of water, and then stir 
in 62% lb. of flour. Then heat to a uni- 
form paste with the metallic salts, but 
take care not to boil the mass. 

f. — For Iron and marble to stand in 
heat. — In 3 lb. of water dissolve first 1 
Ib. of water gla.ss, and then 1 lb. of borax. 
With the solution make 2 lb. of clay and 
1 lb. of barytes, first mixed di*y, to a 
paste. 

19. — Impervious Cement. — ‘ Use zinc 

white, rubbed uj) with 0(H>aI varnish* 

TlO.^Water, AeUk OU BcsisWng.-^Sini- 
ple shellac, made into sticks of# the size 
of a lead pencil. The objects to be ce- 
mented are first warmed til! they melt 
the sbeliec brought in contact with them. 
This is very good to cetnenr in’oken glkss, 
porcelain/ etc., espedally as the dbleets 
are agaM ready tor use immedliKely 
cold ; but it it hot adiqimid lor x^^ible 
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objects, as it cracks, and also will not 
withstand heat or alcohol. 

21. — WIiUe-Lead Cement^ Withstanding 
Heat and Moisture . — Pure while lead, or 
zinc white, ground in oil, and used very 
thick, is an excellent cement for mend- 
ing broken crockery ware, but It takes 
a very long time to harden. It is well 
to put the mended object in some store- 
room, and not to look after it foi* sev- 
eral weeks, or even montlis. It will then 
be found so firmly united that, if ever 
again broken, it will not part on the line 
of the former fracture, 

(Hues. 

1. — Glue, 1 part ; black rosin, 1 part ; 
red ocher, Vi part ; mix with the least 
possible quantity of water. Or : Glue, 
4 parts : boiled oil, by weight, 1 part ; 
oxide of iron, 1 part. 

2. — Glue, 1 lb., melted with the least 
quantity of water, and then mixed with 
black rosin, 1 lb., and red ocher, 4 oz. 

3. — Glue, melted as above, and mixed 
with about U of its weight each of boiled 
oil and red ocher. 

4. — ijre. — Melted glue (of the consist- 
ency used by carpenters), 8 parts; linseed 
nil. boiled to varnish, with litharge, 4 
parts ; Incorporate thoroughly together. 

3. — Glue (melted as last), 4 parts; 
Venice turpentine, 1 part. 

The first three dry in about 48 hours, 
and are very useful to render the joints of 
wooden casks, cisterns, etc., watertight ; 
al.so to fix stones in frames. The last 
serves to cement glass, wood, and even 
metal, to each other. A good cement for 
fixing wood to glass may be made by dis- 
solving Isinglass in ac»etic acid, In such 
quantities that it becomes solid when cold. 
When applied let it be heated. They all 
resist moisture well. 

6. — Dissolve 16 oz, of glue in 3 pt. of 
skim milk. If a still stronger glue be 
wanted, add powdered lime. 

7. — Dissolve sandarac and mastic, of 
each 231 gr., in 1 pt. of alcohol mixed 
with 231 gr. of turpentine, and heated 
to boiling. Add the solution gradually to 
a hot concentrated solution of equal parts 
of glue and isinglass, stirring meanwhile, 
and until a thin paste is formed that can 
be filtered and used like ordinary glue. 

8. — Glue may be rendered insoluble by 
tannic acid dissolved in a small quantity 
of soft water. 

fi.*— In order to render glue insoluble 
in water, even hot water, It Is only neces- 
sary, when dissolving glue for use, 
to add a little potasidum bichromate to 
the water and to expose the glued part 
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to the light. The proportion of potas- 
sium bichromate will vary with circum- 
stances, but for most purposes about 1-50 
of the amount of glue used will suffice. 
In other words, glue containing potas- 
sium bichromate when exposed to the 
light, becomes insoluble. 

10. — To make an impermeable glue, 
soak ordinary glue in watei* until it soft- 
ens, and remove it before it has lost its 
primitive form. After this dissolve it in 
linseed oil over a slow lire until it is 
brought to the consistency of^a jelly. This 
glue may be used for joining any kinds 
of material. In addition to strength and 
hardness, it has the advantage of resist- 
ing the action of water. — Revue Indus- 
trielle. 

11. — Cardboard. — Melt together equal 
parts of good pitch and gutta percha ; of 
this take 9 parts, and add to it 3 parts 
of boiled linseed oil and 1% parts of 
litharge. Place this over the fire and 
stir till all the ingredients are intimately 
mixed. It may be diluted with a little 
benzine or oil of turpentine, and must be 
warm when used. 

12. — Fire and Waterproof GUie. — a. — 
Mix a handful of quicklime with 4 oz. 
of linseed oil ; thoroughly lixiviate the 
mixture. Boil until quite thick, and 
spread on tin plates. It will become very 
hard, but can be dissolved over a fire like 
common glue. 

b. — Mix a handful of quicklime in Vt 
lb. of linseed oil ; boil them to a good 
thlcknes.s, and then spread it on a slab 
to cool. 

13. — Wood. — a. — Very thick solution of 
glue, 100 parts ; linseed-oil varnish, 50 
parts ; litharge, 10 parts. Boil for 10 
minutes, and use while hot. 

b. — These Is no glue for wood which 
imist be kept in contact with water that 
is better than bichromated glue. Allow it 
to harden thoroughly. 

c. — Liquid glue for wood and iron is 
made, according to Hesz, as follows ; 
Clear gelatine, 100 pai*ts; cabinetmakers* 
glue, 100 parts; alcohol, 25 parts; alum, 
2 parts; the whole mixed with 200 parts 
of 20% acetic acid and heated In a water 
bath for 6 hours. 

d. — An ordinary glue for wood and iron 
is made by boiling together for several 
hours 100 parts glue, 260 parts water, and 
of the weather. 

e. — -Waterproof glue may be made by 
boiling 1 lb. of common glue in 2 qt of 
skim milk. This withstands the action 
of the weather. 

f. ^-^lue, 12 parts ; water, C s. to 
solve i add yellow losin, 3 parts, and wh^ 
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melted, turpentine, 4 parts ; mix thor- 
oughly together in a water bath. 

g. — Glue Which Stands Moisture With- 
out Softening. — Dissolve in 8 fl.oz. of 
strong methylated spirit, 14 oz. each of 
sandarac and mastic ; next add % oz. of 
(uipentine. This solution is then added 
to a hot, thick solution of glue to which 
isinglass has been added, and is next fil- 
tered, while hot, through cloth or a sieve. 

Paste. 

1. — The fol!!lowing fonnula i.s intended 
to resist water, cold or hot, and is also 
unairected by alcohol or acids : Chromic 
acid, 2% parts; stronger ammonia, 15 
parts ; sulphuric acul, part ; cuiiram- 
nioniuin solution. 50 partii ; fine while 
paper, 4 parts. 

2. — Isinglass, a sufficient quantity ; 
acetic acid, 1 part ; water, 7 parts. Dis- 
solve sufficient isinglass in (he mixture 
of acetic acid and water to make a thin 
mucilage. One of the solutions is ap- 
plied to the surface of one sheet of pa- 
per and the other to the other sheet, and 
they are then pressed together. 
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3. — Prepare a paste of good rye floui' 
and glue, to which linseed-oH varnish and 
turpentine have been added in the propor- 
tion of oz. each to the pound. 

l»uUy. 

Cement for petroleum lamps, panes in 
aquariums, knife handles Uiat have be- 
come loose, as well as for any other water- 
IM'oof closure, is produced from litharge 
and glycerine. The former must be as 
finely powdered a.s possible, and the glyc- 
erine very condensed, of a syrupy con- 
sistency, and limpid. Mix the two in- 
gredients into a semi-li<|uid paste, coat 
the places, or pour the tough mass into 
the respective cavity, and press into it the 
pari to be cemented on, such as a knife 
blade or petroleum fount. The surplus 
oozing out must be removed at once and 
the i-dace cleaned, as the putty hardens 
very i*apklly. For the same reason It 
Is advisable to preserve the ingredients 
separately and to mix no more of the ma- 
terial than is required at the time. No 
subse<iueiit loosening or giving need be 
feared ; this cement has the advantage of 
great simplicity. 



CHAPTER VII 


CLEANSING, BLEACHING, RENOVATING 
AND PROTECTING 


This section deals with the removal of 
spots and stains on fabrics, leather, straw, 
paper, paint, walls, stone, metal, rust pre- 
vention and removal, etc. The scope of 
the subject is very wide, and deals with 
many household troubles and labors, such 
as laundry work. 

The arrangement is alphabetical, but 
as it was frequently necessary to choose 
between the name of a fabric, for Instance, 
and the name of a stain, or a cleansing 
agent that was not limited in usefulness, 
it will be necessary to consult the Index 
for references to necessarily scattered for- 
mulas.* 

The following books are recommended 
for technical and detailed information on 
this subject : Pa wile, ^‘Practical Hand- 
book of Germent Dyeing and Cleaning,” 
$3.75 : Farrell, “Dyeing and Cleaning, a 
Practical Handbook,” ‘ $1.75 ; Brannt, 
“Practical Dry Cleaner, Scourer and Gar- 
ment Dyer,” $2.50. 

Acid Stains. 

1. — Chloroform will restore the color 
of garments where the same has been de- 
.stroyed by acids. See No. 2. 

2. — When acid has accidentally or oth- 
erwise destroyed or changed the color of 
the fabric, ammonia should be spiled to 
neutralize the acid. A subsequent appli- 
cation of chloroform restores the original 
color. 

3. *-Bpots produced by hydrochloric or 
sulphuric acid can be removed by the ap- 
plication of concentrated ammonia, while 
spots from nitric acid can scarcely be ob- 
literated. 

vimmr. Ktiwt* Wim, Mvst, 
Sowr Fn4lts,^Whlte goods, simple wash- 
ing, Idlilowed up by chlorine water If a 
firnit <s>lor aooompanies the acid. Colored 

treated.- . 

book, as mat^OnersT^aiid 

wthods, as well a# #^ 


cottons, woolens and silks are very care- 
fully moistened with dilute ammonia with 
the finger end. In the case of delicate 
colors it will be found preferable to make 
some prepared chalk into a thin paste 
with water, and apply it to the spots. 

5 . — Picric Acid Spots . — Removal from 
the hands or linen is. according to Prieur. 
effected by rubbing them with a paste of 
lithium carbonate and water. * 

Alabaster. 

1. — The best method of cleaning these 
ornaments is to immerse them for some 
time in milk of lime, and then wash in 
clean water, and when dry dust them 
with a little French chalk. Milk of lime 
Is made by mixing a little slaked lime hi 
water. This has a “milky” appearance, 
whence its name. Benzol or pure oil of 
turpentine are very highly recommen^d. 

2. — Use soap and water, with a little 
washing soda or ammonia, If necessary. 
Rinse it thoroughly. 

Alizarine Inks. 

White goods, tartaric acid, the more 
concentrated the older are the spots. On 
colored cottons and woolens, and on silks, 
dilute tartaric acid is applied cautiously. 

Alkali Stains. 

1. — A mixture of acetic acid, diluted 
with a large quantity of Water, wlU re- 
move stains brought by soda. soap. bpiV 
ers, lye, etc.. If the solution is res^ily 
applied. 

2. — On white goods, simple washing in 
water. On d^yed tissues of cotton and 
wool, and on silk, weak nitric acid, poured 
drop Toy drop, and rub with the finger the 
Siibt previously moistened. 

Alnininiiiit. 

ClCfinsing Fluid.^A solution of 30 
griuEns of borax in 1 t of water conmtn* 
bag a few drops of aqua ammonia^ 


A^ays cmiaiat the Index whem nslhf dMs bOolb 
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Discoloration, Removinq . — It is neces- 
sary simply to remove the foreign mat- 
ter, . and, fortunately, this can be very 
easily done. One way is to boil green 
fruits, particularly rhubarb, in a ves- 
sel. Another is to allow an oxalic acid 
solution — 1 heaping teaspoonful of ox- 
alic acid crystals to 1 gal. of lukewarm 
water — to stand in it overnight ; then 
wash out the utensil thoroughly with clear 
hot water, rinse, and use as accustomed. 
But more to the point Is the fact that, 
although a discolored utensil is unsightly 
in appearance, there is no danger what- 
ever in using it. In other words, the 
impurities form no poisonous compound 
with the aluminum. 

Prtish. — 1. — Aluminum is susceptible 
of taking a beautiful polish. This, un- 
fortunately, is not white, like that of sil- 
ver or nickel, but slightly bluish, like 
tin. The shade can be improved. First, 
the grease is to be removed from the ob- 
ject with pumice stone ; then, for polish- 
ing, use is made of an emery paste min- 
gi^ with tallow, forming cakes, which 
are rubbed on the polishing brushes. Fi- 
nally, red rouge is employed with oil of 
turpentine. 

2. — 'Stearic acid, 1 part ; fuller*s earth, 

1 part ; tripoli, 6 parts. To give the 
aluminum a natural, pure white color, 
dip it into a strong solution of caustic 
soda or potassa, and then into a bath of 

2 parts of nitric acid and 1 part of sul- 
phuric acid; thence into pure nitric acid, 
and finally into vinegar diluted with 
water. Rinse in running water, and dry 
in hot sawdust. Burnish with a blood- 
stone burnisher. 


Ammonia. (For toilet ammonia see TOI- 
LET PREPARATIONS.) 

Various formulas for household am- 
monia and kindred preparations have 
been published from time to time. House- 
hold ammonia is ^mpl^ diluted ammonia 
water to which borax and soap have been 
added. To make it cloudy add potassium 
nitrate or alcohol. 

1. -r^ft soap, 1 oz. ; borax, 2 dr.; eau 
de cologne, H oz. ; stronger water of am- 
monia, 02 . ; water enough to make 
12 02 . Rub up soap and borax with 
water dntil dissolved, strain, an^ add the 
other ingredients. 

2. -H^iuin carbonate, 20 oX. j water 

of anummia, 48 oz. ; water, 32 oz. 
Mix, 2 or 3 cbiyg, and 

then decant the clear solution, axiNi bottle. 

following formulas yield a 
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I cloudy preparation : Potassium carbon 
ate, 1 part ; borax. 1 part ; green soap, 
1 Vt parts ; strong water of ammonia, 4 
parts ; distilled water, 8 parts. Heat the 
water and dissolve in it the soap and po- 
tassium carbonate ; then add the borax, 
and, when cold, the stronger water of am- 
monia. The preparation may be perfumed 
with the oil of mirbane. 

4. — Ammonia water, 1 gal. ; soft water, 
8 gal. ; yellow soap, 4 lb. ; saltpeter, 8 
oz. Cut the yellow soap in shavings, and 
dissolve in soft water by heating ; add 
the saltpeter, and stir well until dissolved ; 
strain, let settle, skim off all soap suds, 
etc., add the ammonia, and bottle at once. 

5. — Perfumed ammonia scouring water 
is prepared by mixing spirits of sal am- 
moniac, 160 parts ; finely scraped soap, 
30 parts ; borax, 10 parts ; cologne water, 
15 parts ; distilled water, enough to make 
460 parts of liquid. 

6. — Yellow soap, 10 grains ; borax, 1 
dr. ; lavender water, 20 minims ; stronger 
ammonia water, 6 oz. ; water enough to 
make 20 oz. Dissolve the soap and borax 
in 5 oz. of boiling water ; when cold, add 
the lavender water and ammonia, and 
make up to a pint with water. 

7. — Alcohol, 1 gal. ; soft water, 1 gal. ; 
stronger ammonia water, 1 gal. 

8. — Ammonia water, 6 pt. ; distilled 
water, 5 pt. ; soap, 100 gr. ; olive oil, 5 
dr. Cut the soap in shavings, boil with 
the oil and water; cool, add the ammonia 
water, and bottle. For use in laundries, 
baths and general household purposes, add 
1 tablespoonful to i gal. of water. 

9. — Oleic acid, 1 oz. ; alcohol, 1 oz. ; 
ammonia water, 7 oz. ; water to make 1 
pt. 

10. — Soap, in shavings, 2 oz. ; potash 
lye, 1 oz. ; ammonia water, 2 pt. A lit- 
tle alcohol is sometimes added to make 
the mixture clear. 

11. — ^Ammonia water, 16 parts; yellow 
soap, 64 parts ; potassium nitrate, 1 part ; 
soft water, sufficient to make 200 parts. 
Shave up the soap and dissolve it In the 
water by heating; add the potassium ni- 
trate, and dissolve. Let It cool, strain, 
skim off any suds or bubt^es, add the am- 
monia, mix, and bottle at once. 

12. — The b^ quality : Alcohol, 94%, 
4 oz; ; soft water, 4 gal. | oil of rosemary, 
4 dr. ; oil of clironella, 3 dr. Dissolve 
the oils in the alcohol and add to the 
water. To the mixture add 4 oz. of tale 
(or fuller’s e^rth will answer), ' mix thor- 
oughly, Stratii through esnvas, and to 
the oolate Odd I, 2 or 3 gat of amnmia 
water, according to the sttengiih de^ 
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In which has been dissolved 1. 2 or 3 oz. 
of white curd or soft soap. 

13. — “Ivory” soap (or other good white 
soap), 4 oz. ; rain water, 4 pt. ; 16° am- 
monia water, 4 pt. Cut or shave the soap 
fine and dissolve it in the water by the 
aid of heat ; then cool, and add the am- 
monia. If other strength of ammonia 
water is used, make it correspond with 
the 16° ; for example, if the IT. S. lO® is 
used, take only 2 pt. of water instead of 
4 pt, and use 6 pt of ammonia water ; 
if 20® ammonia is used, use 5 pt. of water 
and 3 pt. of ammonia water. This is 
sometimes called “white ammonia.” 

14. — Potassium carbonate, 1 oz. ; rain 
water, 4 pt. ; ammonia water, 4 pt Dis- 
solve the potassium carbonate (sal tar- 
tar) in the water and add the ammonia 
water. 

Aniline Btains. 

Sodium nitrate, 7 gr. ; diluted sulphuric 
acid, 15 gr. ; water, 1 oz. Let the mix- 
ture stand a day or two before using. 
Apply to the spot with a sponge, and 
rinse the goods with plenty of water. 

Animal Fibers, Bleaching. 

The material, freed from ^weat, fat, 
gum, etc., is placed in a bath in which 
a little finely ground indigo (H part to 
1 part in 100,000 parjts of water) is sus- 
pended. Then the spun fibers are placed 
from 24 to 48 hours in an aqueous solu- 
tion of hydrosulphite of sodium, to which 
acetic acid has been added. To each 
1,000 parts of the 1 to 4® B. solution 
take 5 to 20 parts of 50% acetic acid, 
expose to air, then wash, first in a weak 
soda solution, then in clear water, and 
finally dry at 86 to 95® F. 

Animal GIne, Bleaching. (Muzzarelll.) 

Add to fine white glue prepared from 
rabbit skins, for dressing white tissues, 
a small quantity of sulphate of soda, and 
mix well ; acetate of lead is then added, 
whereby a precipitate of sulphate of lead 
is occasioned ; the resulting jelly is thus 
blanched, and, after cooling, is cut up 
and dried as usual. 

Animals, fitniled. 

Give the animal a good brushing with a 
stiff clothes brush. After this warm a 
quantity of new bran in a pan, taldng 
calre it dbes not bum, to pi*event which 
quiehly stir it AiWien warm, rub it well 
iritb the fur wiUi iyour hand, Bepeat tids 
a fbw^^U fur of the bi^ 

and give It another sharp brushing until 

■ ■■■ 
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Balances. 

Equal parts of oleic acid, water of am- 
monia and absolute alcohol are mixed, 
and filtered after settling. The articles 
to be cleaned are rubbed with the mix- 
ture by means of a cloth, and polished 
with a little powdered tripoli. 

Barometer Tubes. 

Try a small quantity of warm nitric 
acid. Then rinse with water, rinse with 
absolute alcohol, and finally with ether ; 
warm to expel the vapor of ether. 

Beeswax. To Bleach. 

Pure white wax is obtained from the 
ordinary beeswax by exposure to the in- 
fluence of the sun and weather. The 
wax is sliced into thin flakes and laid 
on sacking or coarse cloth, stretched on 
frames, resting on posts to raise them 
from the ground. The wax is turned over 
frequently, and occasionally sprinkled 
with soft water if there be not dew and 
rain sufficient to moisten it. The wax 
should be bleached in about 4 weeks. If, 
on breaking the flakes, he wax still ap- 
pears yellow inside, it is necessary to 
melt it again, and flake and expose it 
a second time, or even oftener, before It 
becomes thoroughly bleached, the time re- 
quired being mainly dependent upan tljc 
weather. There is a preliminary process, 
by which, it is claimed, much time is 
saved in the subsequent bleaching. This 
consists in passing melted wax and steam 
through long pipes, so as to expose the 
wax as much as possible to the action 
of the steam ; thence into a pan heated 
by a steam bath, where it is stirred thor- 
oughly with watery and then allowed to 
settle. The whole operation is repeated 
a second and third time, and the wax is 
then in condition to be more readily 
bleached. 

Benzine and Gasoline Preparations. 

In handling benzine and gasoline, and 
products Into which they enter, their 
great inflammability should never be lost 
sight of. 

1. — ^The following is said to be the ccan- 
poeitlon of a preparation that will solidify 
benzine: €ocoanut«oil soap^ 2 oz. ; sdlu- 
tioii of potassium hydroxide, oz. ; am^ 
mbnia water, 3 oz. ; water/ enou|^ to 
mailce 12 oz. Dissolve the s^p In about 
4 oz, of hot water, add the alkaljs and J^e 
ren^nder of the water. If the benzine 
be added in small portions, wIGt Gioredlj^ 
i^l^tion, 234 oz« of this 
scdldify 32 oz. o^ bemdne.^^ 
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2. — Strong ammonia water, 20 parts ; 
tincture of quillaya (20%), 30 parts ; 
other, 30 parts ; benzine, 150 parts ; alco- 
hol, 500 parts. 

3. — a. — Solidified gasoline or benzine 
jelly may be made as follow.*? : Tincture 
of soap bark, 12 fl.dr. ; benzine to make 
8 fl.oz. Mix, and shake for % hour, then 
allow to stand 12 hours to solidify. 

b. — Infusion of soap bark (20%), 4 
l.dr. ; benzine, 2 fl.oz. ; proceed as above. 

c. — White soap, 120 grams, dissolved 
in 180 grams of hot water in a liter bot- 
tle, and 30 grams of ammonia added. The 
solution is then made up to % of the bot- 
tle by water, and shaken up. A tea- 
spoonful of this mixture is placed in a 
bottle holding 250 grams, and mixed 
therein with some benzine, and afterward 
the bottle is filled with benzine under 
protracted shaking. 

4. — ^White Castile soap, 3% av.oz. ; 
boiling water, 3% fl.oz. ; water of am- 
monia. 5 fl.dr. ; benzine, enough to make 
16 fl.oz. Dissolve the soap in the water, 
and, when cold, add the other ingredi- 
ents. 

5. — IneombusHble Benzines and Ethers. 
a. — For rendering ethers and benzines in- 
combustible a method is to add carbon 
tetrachloride in suitable proportions. This 
is a slightly volatile body, which can be 
dissolved cold in ethers, alcohols, and other 
products. For benzine, absolute incom- 
bustibility is said to be secured with 25 
or 30% of the tetrachloride. The result 
of numerous experiments shows that ig- 
nited benzine is extinguished if carbon 
tetrachloride is poured on the flames ; it 
acts liy solution in the benzine, and there 
is, therefore, the possibility of using the 
tetrachloride as an extinguisher of fire. 
For this purpose it may be either en- 
closed in grenades of thin glass, to be 
thrown on the fire, or, as in the Decrut 
method, direcUy projected by means of a 
pump. This is the comiKMsition osf a much 
advertised cleaning medium which has av 
very extensive sale. 

b.’— Eosin soap, 1 lb. ; common white 
soap, 1 lb. ; potassium hydroxide, 3 oz. ; 
alcohol, 8 oz. ; carbon tetrachloride, 5 pt. ; 
enough water. Melt the soaps together 
on a water bath, adding them a little 
water 'from time to time as required. Dis- 
solve ^ potasiduin hydroxide in the alco- 
fidi, add ^ Elis solution pt cdrbon 
tetrhchldride and i die ^uld in 

the ma^ beating the whote with an 
i&gg beengf^^ Tismsfer the pasty 

^^ 1 ^ the rest of tim dai^^ 
’tet^a<^lbHde'’aiid'^'':.mix the/.iirtioW':^ : 
tlcm* The eompottiid should m 
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transferred to wide-mouthed bottles of the 
size desired for the market and these im- 
mediately corked tightly. Sometimes a 
portion of the carbon tetrachloride sepa- 
rates from the ‘*cream” on standing, but 
It can be reincorporated quite easily by 
shaking before using. 

Birds. (See Feathers and Birds.) 

Black Cloth. 

Dissolve 1 oz. of bicarbonate of am- 
monia in 1 qt. of warm water. With 
this liquid rub the cloth, using a piece 
of flannel or black cloth for the purpose. 
After the application of this solution 
clean the cloth well with clear water, dry, 
and iron it, brushing the cloth from time 
to time in the direction of the fiber. 

Blackboards, To Remove Grease from. 

Make a strong lye of pearlashes and 
soft water, and add as much unslaked 
lime as it will take up. Stir it together 
and let it settle a few minutes ; bottle it, 
and stopper close. Have ready some 
water to dilute it when used, and scour 
the part with it. The liquor must not 
remain long on the board, as it will draw 
the color with it. Hence use it with care 
and expedition. 

Blankets. 

1. — Put 2 large tablespoonfuls of borax 
and 1 pt. of soft soap into a tub of cold 
Avater. When dissolved put in a pair of 
blankets and let them remain overnight. 
Next day rub, and drain them out, and 
rinse thoroughly in two waters, and hang 
them up to dry. Do not wring them. 

2. — Scrape 1 lb. of soda soap and boil 

it down in sufficient water so that when 
cooling you can beat it with the hand to 
make a sort of jelly. Add 3 tablespoon- 
fuls of spirit of turpentine and 1 table- 
spoonful of spirit of hartshorn, and with 
this wash the article well and rinse in 
cold water until all the soap is taken off. 
Then apply salt and water, and fold be- 
tween two sheets, taking care not to 
allow two folds of the article waited to 
tie together. Smooth With a cool iron. 
Only use the salt where there are deli- 
cate colors that may rqn* If ypu cwi 
get potash soap, it will be better, as 
woolen manufacturers dp not Use Poda 
soap. . ' 

3. ---Put the spiled Idatikets to soup for 
16 minutes in plain solt wurux ^ 
Prepare s soft: jjPiiy with first^lai^ iuiun- 
dry.. stiiH '■■'utid:''hothng'--..Wati^;. -l. ■:-lb.;.Sf..;.soap 
for. evP*y\'.'bhinket ■ 

of worn wmor, let . - 


■.it up - well.'- '.with. ■the::;.hiiinar'^'':.;W 
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blankets from the soaking tub, and throw 
them into the lather ; stir them about, 
and leave to soak for 10 mniites ; then 
hand-rub every inch of the blankets, pay- 
ing especial attention to stains. Take 
them out and wring, then rinse in warm 
water twice. Dry well, taut do not ex- 
pose them to great heat. When dry, 
.stretch them in every direction, and rub 
all over with a piece of clean rough flan- 
nel. This makes them fluffy and soft. 
If very dirty, a little borax may be added 
to the water, but no soda or bleaching 
powder should ever be used. 

BleacJiJnff* 

1, — Bleaching Powder, or Chloride of 

Lime, is prepared by passing chlorine gas 
into boxes of lead in which a quantity 
of slaked lime is laid on shelves. The 
stuff to be bleached is first boiled in lime 
water ; wash, and, withoutt drying, boil 
again in a solution of soda or potash ; 
wash, and, without drying, steep in a 
weak mixture of chloride of lime and 
water for 6 hours ; wash, and, w'ithout 
drying steep for 4 hours in a weak solu- 
tion or mixture of sulphuric acid and 
water ; wash well, and dry ; upon an 
emergency, chlorate of potash, mixed with 
3 times its weight of common salt, and 
diluted in water, may be used as a bleach- 
ing liquid. «l 

2, — Carbonate of potash, 22 parts ; 
.sand, free from alumina and iron, 30 
parts ; charcoal, 2 parts. 

3 , — Carbonate of soda, 22 parts ; car- 
bonate of potash, 70 parts ; silicate of 
potash, 20 parts ; charcoal, 1 part. 

4, — Silica, 1 part ; common salt, 2 
parts. 

5 , — The remarkable bleaching com- 
pound of Mr. Charles Toppan, of Salem, 
Mass., consists of 3 parts, by measure, 
of mustard-seed oil, 4 parts of melted 
paraffine, and 3 parts of caustic soda, 
20® Be., well mixed to form a saponace- 
ous compound. Of this, 1 part of weight 
and 2 parts of pure tallow soap are mixed, 
and of this mixture 1 oz. for each gal. of 
water is used for the bleaching bath, and 
1 bz. of caustic soda, 20o Be., for each 
gal., is added, when the bath is heated in 
a close vessel, the goods entered, and 
boiled “until Sufficiently bleached.” 

>aZ»rfbs.— The goods must 
be washed and boiled, then transferred 
to a warm bath of 300 pans of water 
and. 2 parts Of pennanganate of potash. 
In tbds it must be for an hour, al* 
ways under water. It is then transferred 
to the second cold bath of 600 parts of 

. ' ■ Cl 
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water with 50 parts of sulphurous acid, 
in which it must remain covered for 3 
to 4 hours. To be then dried in a warm 
place. 

7. — Infitarttaneom Bleaching Fluid . — 

In 5% pt. of water, heated to 190 or 
212® F., are introduced successively : 

Mother of pearl, oz. ; Indigo, 0.75 

gr. ; cochineal, 0.75 gr. ; chloride of lime, 
150 gr. ; soda crystals, 150 gr. ; potash, 
150 gr. Boil for half an hour, and the 
preparation Is ready for use. The in- 
ventor, M. Boiseller, says : “The mother 
of pearl gives softness, luster, suppleness, 
etc., and gives to hemp the feel of cash- 
mere ; the indigo gives a slight azure tint, 
the cochineal adds brightness, the chlo- 
ride effects the bleaching, the soda washes 
and brushes, and the potash removes all 
grea.se.” 

8. — Small Articles. — ^Articles, as pocket 
handkerchiefs, require, every few weeks, 
to get a good “stewing” in a warm oven, 
often having to be left there, in a good 
large stewpan, for several days at a time, 
until they look white. As a preparation 
for washing, always steep white (not 
color-pinted ones) articles in cold water 
for a few hours, and then the soiled parts 
can be very much cleansed by a good 
pi-essing together between the hands — no 
violent rubbing — then use good white soap 
on them, and let them remain overnight, 
folded flat in a dish, not in water, but 
yet wet enough to completely melt the soap 
through the texture of the articles. Do 
not be stingy of .soap ; you can use the 
lather with other articles of a less fine 
sort. A little practice will bring you to 
the use of enough without waste. Next 
day pour on to said ctothes a kettleful 
of very clean boiling water — boiling, mind 
you ; for if only 1® below the boiling 
point It will not be hot enough to whiten 
them. Cover your washing mug (or 
basin) at once, so that the steam is k^t 
in; after 20 to 30 minutes has passed 
w^ash your things, and give Uiem a rinse 
in plenty of tepid water. If now they 
are not to your satisfaction, spread them, 
well pulled out, while wet, upon a large 
dish, which place at or outside an open, 
sunny window, sprinkle them with clean 
cold water several times a day, Keep 
this going for 2 or 3 days ; then wash 
again In a clean “scald,” as above de- 
scribed, and when you have them flnIiMied 
it will be your own fault if your laces 
and handkerchiefs are not a wmnder to 
alt beholders. Never starch your: lace 
articles, but crip Oiem in cold water in 
which 2 or 3 lumps of Iciaf sugar are- 
dbiblved; al 80 > he sure to stretch 
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the work while Wet, then dry fiat on a 
towel upon the bed. 

Blood Stains. 

1. — An accidental prick of the finger 
frequently spoils the appearance of work, 
and if for sale, decreases its value. Stains 
may be entirely obliterated from almost 
any substance by laying a thick coating 
of common starch over the place. The 
starch is to be mixed as if for the laun- 
dry, and laid on quite wet. 

2. — The free and early application of a 
weak solution of soda or potash, and the 
subsequent application of the solution of 
alum, Is recommended. 

3. — Blood and Albuminoid Matters , — 
Steeping in lukewarm water. If pepsine, 
or the Juice of the Carica papaya, can be 
procured, the spots are first softened with 
lukewarm water, and then either of these 
substances is applied. 

Books. 

1. — Blood Stains. — Soak in cold water, 
wash with soap, and rinse. 

2. — Damp stains are treated in the 
same way as water stains, but with less 
chance of success. 

3. — Dust can be removed by using bread 
or very soft rubber. 

4. — Finger Marks. — Very difficult to 
erase. Apply a jelly of white or curd 
soap, then wash with a brush in cold 
water. 

5. — Fox Marks. — Use very dilute hy- 
drochloric acid or Javelle water. 

6. — Grease Spots. — a. — ^Put over the 
spot a piece of blotting paper and apply 
a hot iron. 

b. — Or, apply S'rench chalk, put a piece 
of paper over it, and apply the iron. 

c. -^r, try ether or benzine, put blot- 
ting paper above and below the spot, 

7. — -Mfc Stains (Marking Ink, etc,'). — 
Apply tincture of iodine. The silver in 
the ink forms silver Iodine, which is re- 
moved by a weak solution of potassium 
cyanide (deadly poison). 

S.^lnk Stains (of Writing Ink).--- 
Usually try oxalic acid followed by chlo- 
ride of lime. Wash well. 

%.^Mud.—Very ilttte can be done. 
Wash in cold water, then In dilute hydro- 
chk>ric acid, and afterward in a weak 
solutidn of chloride of lime. Rinse, and 

dry-" 

stains are rmoved by boil- 
ing water and alum. It will be necessary 
to flditt Hie sheet on this bath lor some 
hours, pry b^ btatting pa- 

per. The amount of alum is tomaterlal. 


(Bottles.) 


1. — Oil or fatty matter may be easily 
removed by a solution of permanganate 
of potassa. 

2. — ^To remove turpentine, petroleum, 
photogene, etc., pour into them a' little 
sti’ong sulphuric acid ; after they have 
been allowed to drain as much as pos- 
sible the bottle Is then corked, and the 
acid caused to flow into every portion 
of it, for about 5 minutes. It is then 
washed with repeated rinsings of cold 
water. All traces of oil or grease left 
will be removed in a very expeditious 
manner, and no odor whatever will be 
left In the bottle after washing. 

3. — Introduce 2 heaped tablespoonfuls 
(for every quart of capacity) of fine 
sawdust or wheat bran, and shake well 
to cover the interior surface thoroughly ; 
let stand a few minutes, and then add 
about 100 c. c. of cold water. If the 
bottle be then rotated In a horizontal po- 
sition it will usually be found clean after 
a single treatment. In the case of dry- 
ing oils, especially when old, the bottles 
should be moistened inside wth a little 
other, and left standing a few hours be- 
fore the introduction of sawdust. This 
method is claimed to be more rapid and 
convenient than the customary one of 
using strips of paper, soap solution, etc. 

4. — Where soda and water does not do 
the work, put about equal parts of pow- 
dered potassium bichromate and sulphuric 
acid into the bottle. ' Shake the bottle 
well until the particles turn black, then 
rinse out well with water. 

5. — If vessels are oily, or otherwise 
greasy, they should not be washed with 
water, but wiped with dry tow, or a dry 
dirty cloth, so as to remove as much 
grease as possible. By changing the cloth 
for one that is clean, the vessel can be 
wiped until all traces of grease disappear. 

6. — A strong solution of an alkali, such 
1 as pearlash, may be used, whereby the 

removal of the grease is materially facili- 
tated. 

7. — It would be easy for a practical 
brush maker to construct a brush in the 
form of a hollow cone, which would reach 
the bottom of bottles; but the difficulty 
would be to get it into the bottle without 
spoiling it (the brush.) A brush composed 
of a single bundle of long hairs, somethi^ 
like a painter*s sash topi, with the bristles 
cut somewhat tapering, Should answer the 
purpose. The bottle must, of coilrise, be 
turned around with the hand, tp bring 
every part into contact urlth the bnus^i 

8. ->-£ead shot, where so used, often 
leave caiOmnate of lead on the tntemal 
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surface, and this is apt to be dissolved 
in the wine or other liquids afterward 
intrduced, with poisonous results ; and 
particles of the shot are sometimes inad- 
vertently left in the bottle. Pordos states 
that clippings of iron wire are a better, 
means of rinsing. They are easily had. 
and the cleaning is rapid and complete. 
The iron is attacked by the oxygen of the 
air, but the ferruginous compound does 
not attach to the side of the bottle, and 
is easily removed in washing. Besides, 
a little oxidized iron is not Injurious to 
health. Fordos found that the small 
traces of iron left had no apparent effect 
on the color of red wines ; It had on 
white wines, but very little ; but he thinks 
it might be better to use clippings of tin 
for the latter. 

9. — Take a small piece of the very fin- 
est and softest flannel, without crease 
or seam, or a few inches of superfine 
broadcloth, dip this in powder blue, and 
with it clean your plate glass, polishing 
with a rag of soft silk or fine chamois 
leather. 

10. — ^To remove some odors in bottles 
has baffled almost all attempts of drug- I 
gists to counteract or dissipate them. 
Iodoform, asafetida, Ichthyol and valerian 
are among the articles which furnish these 
persistent odors. Fresh powdered mus- 
tard ixjured into the bottle (Sttd. Apoth. 
Zeit.), followed by cold water, agitation, 
short standing, and a final rinsing, will 
clear them of the offending odors. 

11. — Rosin, Turpentine, Resinous Far- 
nishes, etc, — a.- — Wash with a strong al- 
kaline solution, and rub by means of wire 
and tow. 

b. — If the alkali fails to act, a little 
sulphur! acid may be employed with ad- 
vantage. The latter acid will also be 
found advantageous in removing pitch and 
tar from vessels of glass. Nitric or sul- 
phuric acids may be employed to clean 
flasks which have contained oil. 

12. — Rubber Stoppers , — Cover the stop- 
pers with water, add a few ounces of 
burnt sugar, and let them soak for a few 
days, stirring onces or twice daily. After 
this treatment wash them, and they are 
ready for use. 

Brass and Copper Cleaning. (See also Gas 
Fixtures.) 

l.--*There are many substances and 
mixtures which will clean brass. Oxalic 
acid, muriatic acid, and several other 
acids, will clean brass very effectively ; 
ox^c acid is the best, but the acids xndst 
be well waehed off, the brass dried, and 
then rubbed with BAveet oil and tripoli. 
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otherwise it will soon tarnish again. Mix- 
ture to clean brass Is : Soft soap, 1 oz. ; 
rotten stone, 2 oz. 

2. — Oxalic acid, 1 oz. ; rotten stone, 2 
oz. ; sweet oil, 1 % oz. ; spirits of turpen- 
tine, enough to make a paste. When 
used, a little water is added, and friction 
applied. If the brass is very dirty it re- 
quires a strong acid to make it bright ; 
such is chromic acid, best prepared by 
mixing bichromate of potassa, sulphuric 
acid and water, equal parts of each. This 
makes the dirtiest brass bright and clear 
at once, but it must be immediately 
washed off with plenty of water, rubbed 
dry, and polished with rotten stone. There 
are no patents on any of those preceed- 
Ings, and if there were, the patentees 
would not be sustained in their claims. 

3. — Wash with rock alum, boiled in a 
strong lye in the proportion of 1 oz. to 
1 pt. ; polish with dry tripoll. 

4. — The government method prescribed 
for cleaning brass, and in use at all the 
United States arsenals, is claimed to be 
the best in the world. The plan is to 
make a mixture of 1 part of common nit- 
ric acid and % part of sulphuric acid, in 
a stone jar, having also ready a pail of 
fresh water and a box of sawdust. The 
articles to be treated are dipped Into 
the acid, then removed into the water, 
and finally rubbed with sawdust. This 
immediately changes them to a brilliant 
color. If the brass has become greasy it 
is first dipped in a sti’ong solution of pot- 
ash and soda in Warm water ; this cuts 
the grease, so that the acid has free power 
to act. 

5. — Rub the surface of the metal with 
rotten stone and sweet oil, then rub rub off 
with a piece of cotton flannel, and polish 
with soft leather. A solution of oxalic 
acid rubbed over tarnished brass soon re- 
moves the tarnish, rendering the metal 
bright. The acid must be washed off with 
water, and the brass rubbed with whiting 
and soft leather. A mixture of muriatic 
acid and alum, dissolved in water, im- 
parts a golden color to brass articles that 
are steeped in it for a few seconds. 

6. — First boil your articles in/ a pan 
with ordinary washing soda, to remove 
the old lacquer; then let them stand for 
a short time in dead nitric acid ; then 
run them through bright dipping nitric 
acid. Swill all acid off in clean water, 
and brighten the relieved parts with a 
steel burnisher, replace in clean water, 
and dry out in beech sawdust. Next, 
place your work on the stove till heated, 
so that you can with difficulty bear ybur 
hand on the articles,^ and apply pale lac- 
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quer with a brush ; the work will burn if 
heated too much or too rapidly. 

7. — Put a coat of nitric acid over the 
part you want cleaned, with a piece of 
rag ; as soon as it turns a light yellow 
rub it dry, and the brass will present a 
very clean appearance ; if not satisfac- 
tory, repeat. 

8. — Oxalic acid and whiting, mixed, and 
applied wet with a brush, and brushed 
again when dry with a soft plate brush 

10 polish with di’y whiting. 

0. — Chalk, 10 parts ; white bole, 4 
parts ; magnesium carbonate, 1 part ; iron 
oxide, 1 part. 

10. — Oxalic acid, 1 dr. ; rotten stone, 
in powder, 4 oz. ; boiling water, 1 oz. ; 

011 of turpentine, Vj dr. ; soft soap, % 
oz. ; sweet oil, 5 dr. First dissolve the 
acid in the water, then add the rotten 
stone and other ingi’edients. 

11. — Oxalic acid, 1 part; iron peroxide, 
1 5 parts ; powdered rotten stone. 20 
parts ; plam oil, GO parts ; petrolatum, 4 
parts. See that solids are thoroughly pul- 
verized and sifted, then add and, thor- 
oughly incorporate, the oil and petrola- 
tum. 

12. — Starch, 1 part ; powdered rottten 
stone, 12 parts ; sweet oil, 2 parts ; oxalic 
acid, 2 parts ; water to mix. 

13. — To 1 oz. of powdered potassium 
bichromate add 2 oz. each of sulphuric 
acid and water. Apply by dipping or 
rubbing the article to be cleaned, and 
wash off immediately with water ; rub 
dry, and polish with rotten stone. 

14. — Oxalic acid, 3 parts ; water, 50 
parts ; kieselguhr, 7 parts. Dissolve the 
acid and add the earth. Shake before 
using. 

15. — It would not suffice to pickle brass 
objects ; the brilliancy thus produced 
would not be durable. To attain a good 
polish, the surfaces have to be rubbed 
with very fine tripoli, mixed with olive 
oil ; next rinse with soap water and wipe 
dry I with fine linen. 

16. — Brass work that is so dirty from 
smoke and heat as not to be clean^ with 
oxalic acid .should be thoroughly washed 
or serul^bed with soda, or potash water, 
or lye* Then dip in a mixture of equal 
parts of nitric acid, sulphuric acid and 
water ; or, if it cannot be conveniently 
dipp^, make a swab of a small piece of 
woolen cloth upon the end of a stick, and 
rub the solution over the dirty or smoky 
parts ; l^ve the acid on for a minute, and 
then Wa^ clean and polish. 

i^pecks. To Removc^r^if you 
cannot wash off the fly specks With soap 
arid warm Water on : a cloth, tflero is no 
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way that an amateur can reflnish lamp- 
work with any satisfaction. To do this 
the lamp must be taken apart and the 
brass work boiled in caustic soda to re- 
move all oil and varnish ; then rinse in 
hot water and dip in strong nitric acid 
for a few seconds only, when It will come 
out clean and bright ; then rinse clean 
in boiling water. Dry in sawdust, brush 
off, and lacquer wth thin shellac varnish. 
The metal must be warm and perfectly 
free from grease. 

18. — Gun Shells. — For such as have 
been used", boil in a strong solution of 
caustic .soda, rinse in hot water, then 
dip in a hot pickle of sulphuric acid, 1 
part ; water, 4 parts ; and rinse in hot 
water. 

19. — maid Work.— Mix tripoli and lin- 
seed oil, and dip felt into the prepara- 
tion. With this, polish. If the wood be 
rosewood or ebony, polish it with finely 
powdered elder ashes, or make a polishing 
paste of rotten stone, a pinch of starch, 
.sweet oil and oxalic acid, mixed with 
water. 

20. — Lifjhtinp Fixtures. — ^Have the wa- 
ter clean and boiling in two vessels. Dip 
in one water and then In the next as soon 
as taken from the nitric acid bath, so 
that there shall be no traces of acid on 
the fittings. Dry in boxwood sawdust 
while hot, and place upon a piece of hot 
sheet iron over a stove. As soon as all 
traces of water have left, quickly lacquer 
with very thin shellac varnish, using a 
camefs-hair brush. You can make the 
lacquer by dissolving shellac in best alco- 
hol. Do not touch the metal with the 
fingers before lacquering 

21. — Tarnish, To Prevent. — a. — Dis- 
solve 1 oz. of best brown shellac in 1 pt. 
of alcohol (wood alcohol will answer, 
and it is much cheaper than that distilled 
from grain), and add to such solution 
1 dr. of gamboge and 3 dr, of cape aloes. 
Heat the articles, and apply the lacquer 
with a camers-hair brush. The articles 
should be thoroughly cleaned and polished 
before the lacquer is applied, otherwise 
the result wil be disappointing. 

b.— Bleached shellac, 2 oz. ; camphor, 
oz. ; alcohol, 16 oz. While wood alco- 
hol, or denatui'ed alcohol, will answer 
very well for lacquers, we wish again 
to warn those who employ the methyl 
spirit of Its poisonousness, and Its power 
to cause blindness even ^y Its fumes. 

Brass and Copper Polishing, 

The Wiener ^ ^ pub- 

lishes the following collection of formulas 
for copper and brass 
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1. — Cream of tartar, 5 parts ; alum, 10 
parts; sodium chloride, 10 parts; water. 
100 parts. The salts arc dissolved in the 
water, and the solution is allowed to 
stand several days. A white precipitate 
ip formed, from which the liquid is de- 
canted. If turbid, the litjuid must be fil- 
tered through paper. 

2. ~~Dissolve 10 parts of tartaric acid 
iti 100 parts of water, and mix with 5 
to 10 parts of ferric oxide. 

3. — -Pour 1 part of sulphuric acid c!are- 
fully into 20 parts of water, stirring with 
a stick of wood. Dissolve 2 parts of 
alum in the dilute acid, and add 2 part.s 
of fine potato meal. The jneal must 1 k‘ 
thoroughly rubbed down with the acid 
liquid, added in small poiMions at a time, 
until a homogeneous jjaste is obtained. 
This preparation must he kept in bottles 
closed with paraffined corks. 

4. — Oxalic acid, .500 parts , tri})oli, or 
infusorial earth, 1,50 i>arls. 

t5. — Ammonia w^ater, concentrated, .50 
l)arts ; water, 100 parts ; prepared chalk, 
20 parts, lied or yellow aniline dye, as 
much as desired. 

(». — Sal ammoniac, 10 parts, is dissolved 
in 7o parts of water, and .5 parts of chalk 
added. 

7. — Flow'ers of suljduir, 10 parts ; 
.uround chalk, 10 parts ; mix w Ith 100 
parts of vinegar. 

8. — Alcohol, SOf'/t, 100 parts; olein, 50 
parts ; tartaric acid, 80 itarls ; tripoli, .10 
parts. Mix the tartaric acid (in powder 
form) with the alcohol, whereby the acid 
is partly dissolved. Then add the olein, 
and finally the tripoli, taking care to mix 
thoroughly. 

0. — Rotten stone, 3 oz. ; powdered soap, 
1 oz. Apply with a little spirit of turpen- 
tine or sweet oil. 

10. — Brass, Copper, German Sihu:r, 
etc., To Polish. — Use Vienna lime, with 
oil. 

Brass.— 1. — Rub 'the metal with rotten 
vStone and sweet oil. then rub off with a 
piece of cotton flannel, and ix)lish with 
soft leather. A solution of oxalic acid, 
rubbed over tarnished brass, soon removes 
the tarnish, rendering the metal bright. 
The acid must be washed off with water, 
and the brass rubbed with whiting and 
soft leather. A mixture of muriatic acid 
and alum dissolved In water imparts a 
golden color to brass articles that are 
steeped in it for a few seebnds. 

2. — ^In polishing old brasiswork which 
has been scratched and tarnished by wear, 
pumice or bath brick should be used with 
soap and water for scouring off with, and 
fbtten stone, with kerbsene oil, for the 
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wet finish, and dry for the final polish. 
The sam€> method should be used for new 
brass work. New work should require, 
after leaving the lathe and vise tools, but 
little polishing or grimling, and every good 
workman should try to avoid using an 
emery stick or omttry cloth, as with prop- 
er care In tlie use of tools a great deal 
of grinding and polishing can be di.spensed 
with. The polishing of metals varies 
somewhat according to their character, 
but the main principle underlying all is 
the substitution of progres.sively finer 
scratches for those left by the material 
last used, until tliey become so delicate as 
to be invisible without the aid of a mi- 
croscope. 

3. — Three parls of axalic acid are dis- 
.solved in 40 i)arts of hot water ; add 
100 parts of powdered jmmice stone, 2 
parts of oil of turpentine, 12 parts of 
soft soap and 12 parts of a fat oil. 

4. — Rotten stone, 7 o/.. ; powdered ox- 
alic acid, 1 oz. Both arc used with a lit- 
tle water. 

,5. — Soft soap, 2 oz. ; j’otleii stone, 4 
oz. ; beaten to a paste. 

(>. — Rotten .stone, marie into a pasle 
with sweet oil. 

7. — Hotlen stone, 1 oz. ; o.valic acid, 
in fine powder, 1 oz. ; sweei oil, 1 v* oz. : 
turpentine, q. s. to make a paste. 

The above are used to clean brasswork. 
when neither varnished nor lac<iuered. 
Tlie first and last are best ai)plicd with 
a little water. Both require friction with 
soft leather. 

8. — ^Make a paste of eriual pai’ts of sul- 
phur and chalk, with sufficient vinegar to 
reduce it to the proper consistency ; apply 
it to the metal while moist, allow It to 
dry on, and rub with a chamois skin. 
For ornaments or engraved work, clean 
with a brush. 

9. — Another process, and one that gives 
I to the brass a very brilliant color, is to 

make a wash of alum boiled in istrong 
lye, in tlie proportion of 1 oz. of alum 
to 1 pt. of lye. Wash the brass with 
this mixture, and afterward rub with 
chamois and tripoli. 

10. — A weak solution of ammonia in 
water makes an excellent wash. Apply 
It with a rag, dry with a piece of chamois, 
and afterward rub with a piece of chamois 
and a ?very small quantity of jewelers* 
rouge. 

11. — Place 2 oz, of sulphuric acid in an 
earthen vessel and add l qt of cold soft 
water; after the heat that Is generated 
has passed off add 1 oz. each of trlpoH 
and jewelers’ rouge. When well 

put in a bottle for dae. 
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12. — Brass may be polished without a 
burnisher by using an exceedingly fine cut 
file and fine emery cloth. 

13. — Small articles to be polished 
should be shaken by themselves for a 
short time ; then some greasy parings of 
leather should be put in the barrel with 
them. After they have been shaken 
smooth the greasy leather parings are re- 
placed by clean ones, and the shaking is 
<*on tinned as long as necessary. 

14. — When the brass is made smooth 
by turning, or filing with a very fine file, 
it may be# rubbed with a smooth, fine- 
grained stone, or with charcoal and water. 
When it is made quite smooth, and free 
from scratches, it may be polished with 
rotten stone and oil, alcohol, or spirits of 
turpentine. 

15. — Brass work can be polished by i*ub- 
bing the metal with finely powedered trip- 
oil mixed with sweet oil, and applied with 
a rubber made from a piece of an old hat 
or felt. Or else a mixture of glycerine, 
stcarine. naphthaline or creosote, mixed 
with dilute sulphuric acid, can be used. 

16. — Magic Polish for Brass. — Sulphu- 
ric acid, 20 parts ; pulverized bichromate 
of potash, 10 parts ; dilute with an equal 
weight of water ; apply well to the brass. 
Wash well in water, immediately wipe 
dry, and polish with rotten stone. 

] 7. — Brass Movements. — Spanish whit- 
ing is mixed with clear rain water in 
the proportion of 2 lb. to the gal. Stir, 
and let stand for a few minutes to allow 
the gritty portion to settle ; decant off the 
water into another vessel and again allow 
it to stand. The settlings in the second 
vessel are mixed with jeweler’s rouge and 
used for polishing. 

18. — Petroleum Brass Polish. — Tripoli, 
16 av.oz. ; Spanish whiting, 16 av.oz. ; 
powdered rotten stone or pumice,, 8 
av.oz. ; petroleum, 2 fl.oz. ; petrolatum, to 
make a soft paste; oil of myrbane to 
suit. 

19, — Pickling Brass Castings. — A solu- 
tion is frequently made up by mixing 3 
parts of sulphuric acid and 2 parts of 
nitric acid, and adding to each quart of 
the mixture about a handful of common 
table salt. This mixture is frequently 
used undiluted with water, and Is to be 
handled with great care, as it will at- 
tack the hands badly. One advantage of 
this solution is that it leaves a good color 
on the eastings, and hence it is frequently 
used for this purpose. The pickling so- 
lution used for brass castings must be 
kept In an earthenware crock or in a 
vitrified bathtub, and the bath must be 
lai^e enough to dip the large castings 
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into it. Owing to the fact that hydro- 
fluoric acid will attack sand, It cannot 
be kept in a crock or jug, as it would 
immediately eat a hole through it and 
escape, Hydi’ofluoric acid must be kept 
in a lead carboy, but the dilute acid can 
be kept in wooden tubs or* barrels. Either 
dilute or concentrated hydrofluoric acid 
will dissolve glass very readily, and hence 
cannot be kept in a glass bottle. Con- 
centrated sulphuric acid is frequently 
kept in iron tanks, but dilute sulphuric 
acid attacks iron readily, and hence it 
is necessary to keep dilute sulphuric acid 
in earthenware jugs and jars, glass bot- 
tles or wooden tubs oi* vats. 

Brickwork, To Remove Mildew. 

Builders’ acid (hydhochloric acid) is 
often used for removing white stains 
from brickwork. Its efficacy in the case 
of mildew would be doubtful. A coat 
of linseed oil on the perfectly dry brick 
would have a good preventive tendency. 
Melted paraffine, applied hot. and worked 
in with a paint burner, would also be effi- 
cacious. Perhaps either of the last named 
applications would destroy the mildew or 
white stain also. Acid, used by an expe- 
rienced man, would not injure the joints. 

Bristles, To Bleach. 

Cleanse well in a preparation of tepid 
water and soft .soap. Then dip in cold 
water. Leave for 2 or 3 days in an aque- 
ous solution of sulphurous acid, after 
which wash and diy. 

Britannia Metal. 

1. — Use finely powdered whiting, 2 ta- 
blespoonfuls of sweet oil and a little yel- 
low soap. Mix with spirits of wine to a 
cream. Rub on with a sponge, wipe off 
with a soft cloth, and polish with a 
chamois skin. 

2. — Rub first with jewelers’ rouge, made 
into a paste with oil ; wash in suds, rinse 
dry, and polish with chamois. 

Broadcloth, To Remove Stains. 

Grind fine 1% oz. of pipeclay ; mix 
with 18 drops of alcohol and the same 
quantity of spirits of turpentine. Mois- 
ten a little of this mixture with alcohol 
and rub on the stains. When dry, rub 
off with a woolen cloth. 

Bronze and Gilt See also Brass and 
Copper above.) 

1. — Cleap the surface, first of all, with 
whiting and water, or crocus powder, uii- 
Ul it is polished ; then cover with a paste 
of plumbago and crocus, mixed in the 
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proportions that will produce the desired 
color. Heat the paste over a small char- 
coal fire. Perhaps the bronzing has been 
produced by a corrosive process ; If so, 
try painting a .solution of sulphide of po- 
tassium over the cleaned metal. 

2. — Articles of bronze arc best cleaned 
by the use of a r)astc made of powdered 
chicory and water. The paste is spread 
over the bronze and rubbed well over the 
surface by means of a stiff brush (an old 
stiff tooth brirsli will answer), and then 
allowed to dry on the article. After dry- 
ing. rinse off the powder with running 
water, and dry in the sun. Wiping off 
with an oiled rag will improve the looks 
of modern bronzes. 

3. — Rub delicate objects with a sponge 
charged with a mixture of 28 jiaris of 
alcohol, 14 parts of water and 4 parts of 
lavender oil. 

4. — Flif Specks . — Lavender oil, 1 dr. ; 
alcohol, 1 oz. ; Avater, IVi oz. Use a soft 
sponge, and proceed quickly, with little 
rubbing. 

3 . — Gilded Bronze. — a. — Commence by 
removing the spots of grease and Avax with 
a little potash or soda dissolved in water. 
Lef dry, and apply the folloAAdng mixture 
with a rag : Carbonate of soda, 7 parts : 
Avhltlng, 15 parts ; 83® alcohol, 50 parts ; 
Avater, 125 parts. When this coating is 
dry pass over it a fine linen cloth or a 
piece of supple skin. The holloAV parts 
are cleaned with a brush. 

b. — After removing the grease spots, as 
specified above, let dry, and pass over all 
the damaged parts a pencil dipped in the 
following mixture : Alum, 2 parts ; nitrtc 
acid, 65 parts ; water, 250 parts. When 
the gilding becomes bright, Avipe, and dry 
in the sun or near a fire, 

c. — Wash in hot Avater containing a lit- 
tle soda, dry, and pass over the gilding a 
l>encil soaked In a liquid made of 30 parts 
of nitric acid, 4 parts of aluminum sul- 
phate and 125 parts of pure water. Dry 
in sawdust. 

d. — Immerse the objects in boiling soap 
water and facilitate the action of the soap 
by rubbing with a soft brush ; put the 
objects In hot water, brush them care- 
fully, and let them dry in the air ; when 
they are quite dry rub with an old linen 
cloth of a soft skin the shining parts only 
without touching the others. 

e*-— If greasy, wash carefully in suds ; 
OF, better, dip into a hot solution of caus* 
tic potash, and then wash in suds Avlth 
a soft rag, and rinse in running water. 
If not then clean and bright, dip Into the 
fallowing tnixture lO parts ; 
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aluminum sulphate, 1 part ; water, 40 
parts. Mix. Rinse in running water. 

f. — Boll in a weak alkali prepared from 
an infusion of wood ashes. Then clean 
with a solution composed of equal parts 
of nitric acid, water and alum. 

6. — Imitation of Gilding. — There are 
varnished bronzes so nearly resembling 
gilded bronzes in appearance that they 
may be easily confounded. To distinguish 
them it is sufficient to touch them with 
a glass rod dipped in a solution of mer- 
cury bichloride (corrosive sublimate). If 
the object is gilded the point touched will 
not change color ; if not, a brown spot 
will be formed. 

7. — Ornaments. — Boil the articles in 
ordinary soaper*s lye ; rinse out, and roll 
in bran and sawdust. If the bronze is 
of the stamped variety, the lye must be 
mixed with salt. The ornaments should 
then be properly brushed, but no water 
must get to the back. A well-known 

I method' of cleaning gold-colored bronze ar- 
ticles consists in washing them in the 
above lye and brushing thoroughly Avith 
a brush, then passing them through a 
fluid made up of equal parts by weight 
of water, nitric acid and alum, drying 
them with a rag and gently warming 
them. 

8. — Oxidized Bronzes. — First dip in 
sU'ong soda lye, then in a bath containing 
1 part of sulphuric acid to 12 parts of 
water. Rinse in clean water, and next 
in water containing a little ammonia. 
Dry, and rub with a polishing powder or 
paste. 

9. — Statvary. — Use weak soap suds or 
aqua ammonia. 

Brushes. 

Dissolve a piece of soda in some hot 
water, allowing a piece the size of a Aval- 
nut to 1 qt. of water. Put the water 
into a basin, and after combing out the 
hair from the brushes, dip them, bristles 
downward, into the water and out again, 
keeping the backs and handles as free 
from the water as possible. Repeat this 
until the bristles look clean ; then rinse 
the brushes in a little coM water ; shake 
them well, and wipe the handles and 
backs with a towel, but not the bristles, 
and set the brushefi to dry in the sun, 
or near the fire ; but take care not to put 
them too close to It. Wiping the bristles 
of a brush makes them soft, as does also 
the use of soap. 

Brttshes, VamteA, To iCeep.— Varnish 
brushes should never be allowed to touch 
water, as it not oply injuries the elastic- 
ity. of the hair, but a rosin is deposited 
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In the hilt of the brush which can never 
l>e thoroughly removed, and which will 
work out little by little when the brush 
is used, destroying the glossy surface 
which otherwise might be obtained. 

Calico and Linen. 

1. — When linen or calico is discolored 
by washing, age, or lying out of use, the 
best method of restoring the whiteness is 
by bleaching in the open air and exposure 
on the grass to the dews and winds. 
There may occur cases, however, where 
this may be difficult to accomplish, and 
where a quicker process may be desirable, 
and the following is the best : 

2. — Lay the linen for 12 hours In a 
lye formed of 1 lb. of soda to 1 gal. of 
boiling-hot soft water ; then boil it for 
half an hour in the same liquid. Then 
make a mixture of chloride of lime with 
8 times its quantity of water, which must 
be well shaken in a stone jar for 3 
days, then allowed to settle, and being 
drawn off clear, the linen must be steeped 
in it 36 hours and then washed out in 
the ordinary way. This will remove all 
discoloration. 

Candle Crease, Ketuoviiig. 

1 . — ^For all kinds use 95% alcohol. 

2. — ^Scrape off as much as possible with 
a knife, then lay a thin, soft white blot- 
ting paper upon the spots and press with 
a warm iron. By repeating this, the sper- 
maceti will be drawn out. Afterward, 
rub the cloth Mbere the spots have been 
with some very soft brownish paper. 

Cane-seated Chairs. 

1. — Clean the articles with a solution 
of oxalic acid. Their color will be re- 
stored. 

2. — Wash with hot water and a sponge, 
using soap, if necessary. Dry in a cur- 
rent of air. 

Canvas, To Render Mildew-pioof. 

1. — ^Saturate the cloth In a hot solu- 
tion of soap (M lb. to 1 gal. of water), 
wHng out, and digest it for 12 hours in 
a solution of ^ lb. of alum to 1 gal. of 
water. 

2. — ^Treatment with a strong aqueous 
solution of alum or lead acetate answers 
very /Well. Use the following: Alum, 2 
lb., dissolved in 60 lb. of water; blue 
vitriol* 2 lb., dissolved in 8 lb. of water: 
to which is added gelatine, 1 lb., dissolved 
in ^ lb. of water ; lead acetate, % lb., 
dissolved m 30 lb. of water. The solu- 
tions ere all hot* and separately mixed, 
with tlm exception of the vltfkd* which i« 
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added. (See also receipts for water- 
proofing cloth. ) 

3. — Dissolve 1 lb. of zinc sulphate in 
40 gal. of water, and then add 1 lb. of 
sal soda. When dissolved, 2 oz. of tar- 
taric acid are added. This holds the par- 
tially separated zinc carbonate without 
neutralizing the excess of alkali used. The 
canvas, etc., should be soaked in this so- 
lution for 24 hours, and then dried with- 
out wringing. 

4. — To Remove Mildew. — Wash with a 
solution of calcium hypochloiide (bleach- 
ing powder) in cold water or vinegar. 
Use plenty of cold water afterward. 

5. — Renovation. — Coat it with a black 
leather varnish, such as the following : 
Digest shellac, 12 parts ; white turpen- 
tine, 5 parts ; gum sandarac. 2 parts : 
lampblack, 1 part ; with spirits of tur- 
pentine, 4 parts ; and alcohol, 96 parts. 

Cari>et8. 

1. — If brooms are wet with boiling suds 
once a week they will become very tough, 
will not cut a carpet, and will last much 
longer. A handful or so of salt sprinkled 
on a carpet will carry the dust along 
with it and make the carpet look bright 
and clean. A very dusty carpet may be 
cleaned by dipping the broom in cold 
water, shaking off all the drops, and 
sweeping a yard or so at a time. Wash 
the broom, and repeat, until the entire 
carpel has been swept. 

2 . — Use 1 pt. of oxgall to 1 pailful of 
water ; after washing, apply cold water 
to rinse out the oxgall, and finally sponge 
as dry as possible. 

3. — A specimen of an American carpet 
soap (says the American Soap Journal'll 
exported to Europe, found Its way to the 
municipal laboratory of the city of Bres- 
lau. and after examination received the 
following verdict: “This soap is to be 

I used by making a stiff lather from a rath- 

• er concentrated solution of the soap ; this 
is then applied to the carpet and left to 
dry. After the drying the soap has be- 
come brittle, and can be beaten out, the 
single particles so removed taking the dirt 
along. The analytical data were as fol- 
lows: Water, 9.67%; residue on drying, 
90.33%; ash, 22.2% (in the same, 19.8% 
sodium carbonate determined by tritura- 
tion). The separated fatty acids showed : 
Melting point, 43-44^ C. ; congealing 
point, 40-41® G. ; acid number, 214.15; 
iodine number, 38.0. Accordingly, this 
carpet soap is nothing more nor less than 
an honest tallow-soda soap. Its ^ect 
depends pn the circumstance with 

such soap a stiff lather Is ^taltieff 


< 348 1 




Cleansing, Bleaching, Etc. 


(Carpets) 


(Carpets) 


with concentrated solutions, which then 
remains and dries ; soaps made with palm 
oil and other exotic fats, on the other 
hand, yield a stronff lather with thin so- 
lutions, but this lather subsides again 
rapidly.” | 

4. — The following formula, known as 
“Clark's Wash for Carpets,” may be found 
serviceable : Solution a. — Dissolve 10 
parts of soap in 20 parts of water, add 
.‘1% parts of soda and % part each of am- 
monia water and alcohol. Solution b, 
which is the actual cleansing liquid, con- 
sists of 4 parts of ammonia water and .3 
parts of alcohol, diluted with water. This 
.solution is first used, and when the dirt 
loosened by it has been removed the soap 
solution is applied. Carpets thus treated 
are said to regain much of their original 
colors, the entire operation of washing 
and drying requiring but a few hours, and 
the carpet need not be taken up. 

o. — Dn/ Cleaning. — Have ready a num- 
ber of dry, coarse cotton or linen cloths, 
some coarse flannels, and 1 or more large 
pieces of coarse sponge ; 2 or more hard 
scrubbing or scouring brushes, some large 
tubs or pans and pails, and also a plen- 
tiful supply of both hot and cold water. 
First take out all grease spots ; this may 
be effected in several way.s. Well rub the 
spot with a piece of hard soap, and wash 
out with a brush and cold water, and 
well dry each spot before leaving it. 

(}. — Or. use. instead of the soap, a mix- 
ture of fuller's earth, gall and water, well 
rinsing and drying each spot as before. 
When this has been done the carpet may 
be cleaned by the first method mentioned. 

7 , — Grape Stains, To Remove. — Wash 
out with warm soapsuds and a little am- 
monia water. 

8. — jnk,. To Remove. — First, take up 
as much as possible of the ink with a tea- 
spoon, if in considerable quantity ; with 
a blotting pad, if not so plentiful, using 
the latter under either condition at the 
finish. Now pour cold sweet milk oVfer 
the spot, and after letting it remain a 
moment, take up as before, repeating the 
process until the milk comes away only 
slightly stained with black. Finish by 
using cold water Into which some lemon 
juice has been strained. Finally, rinse 
with pure water, and dry off with a soft 
cloth, rubbing the surface slightly as the 
water Is absorbed. Old ink spots may 
be removed by moistening a crystal of 
clttic acid and rubbing the spot gently, 
repeating the opiaration until the s^t 
vanishes. 

0 .^ — Kerosene Oil*^Spread over the 
BmUki above and below, warm pipeclay. 


and allow it to remain 24 hours ; then 
brush it off and beat out the carpet. 

10. — Sweeping . — ^It is not an easy mat- 
ter to sweep well, at any rate, if we may 
judge by experience ; for when a broom 
is put into the hands of the uninitiated 
more harm than good generally results 
from the use of it. Without the greatest 
care and some little knowdelge, furni- 
ture and paint, by being knocked about 
with the broom, may soon receive an ir- 
reparable amount of damage. Befo^ 
sweeping rooms the floors should be 
strewed with a good amount of dry tea 
leaves, which should be saved for the pur- 
pose ; these will attract the dust and save 
much harm to other furniture, which, as 
far as possible, should be covered up dur- 
ing the process. Tea leaves also may be 
used with advantage upon druggets and 
short-piled carpets Light Sweeping and 
soft brooms are here desirable. Many a 
carpet is prematurely worn out by inju- 
dicious sweeping. Stiff carpet brooms 
and the stout arms of inexperienced ser- 
vants are their destruction. In sweeping 
thick-piled carpets, such as Axminster and 
Turkey carpets, the servant should be in- 
structed to brush always the way of the 
pile ; by so doing they may be kept clean 
for years; but if the broom Is lused in 
a different way all the dust will enter 
the carpet and soon spoil it Salt sprin- 
kled upon the carpet before sweeping will 
make it look bright and clean. This is 
also a good preventive against moths. 

11 . Vacuum Cleaning . — The vacuum 

Kv.stem, which may be said to suck the 
loose dirt from the carpets (for it can- 
not remove fixed dirt marks or staii^ 
though by removing loose dirt from fixed 
marks it may make them less pro- 
nounced), is now being largely used ow- 
ing to the many advantages it offers, in 
the first place, it raises no dust, does not 
scatter a proportion of the dirt disturbed, 
as any brushing process must : it te more 
positive, removing more dirt from beneath 
a carpet than a brush can get at. It aw 
not be as effective as taking up carpets 
and underfelts, beating them, and 

ing the floor, but for ordli^ wSJ 
thorough cleaning, as required to ht^ls 
and similar places, the vactmm me ^ is 
considered to make the raising of n3«a 
carpets unnecessary. With a public din- 
ing (general meal) room, the raising of 
the carpet and iU cleaning would mean 
stopping bttsiness for a day or two at 
least ; while the cleaning of lotting and 
bedroom carpets, by raising them, would 
keep a certain percentage of jcooms per- 
netusllv unfit for occunatlon: Vacuum 
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cleaning is quite as quick as surface 
brushing, and in certain pressing cases it 
is undertaken without even removing the 
hanging.s in the room. The vacuum is 
produced by an air pump, this being 
driven by a petrol, or similar motor 
(when the outfit is portable, and carried 
in a van from house to house). A good 
vacuum of 25 in. is easily got, and the 
general working of the system presents 
no difficulties. TJie chief detail, that is 
kept secret as far as possible, is the *‘dlrt 
an-ester.” A pump that may be effective 
and free working with air will quickly 
fail if the air is loaded with dust and 
debris, and the duty of the dirt arrester 
is to filter this out of the air which is 
drawn tlirough the substance of the car- 
pet, and which, of course, disengages and 
carries the dirt from the carpet with it. 


fo Pj^p R (%ye6 


The details of an arrester are given here- 
with, this showing the interior con- 
struction in section. Its exterior is 
simply a box or case; or any convenient 
shape, the interior being divided up and 
including a coke air filter bed, as shown. 
The case must have a door to admit of 
the dirt being removed (and the coke, 
which will require washing or renewing), 
and, needless to add, the door, and the 
whole case, must be absolutely airtight. 
The cleaning out of the box must be done 
as often as the operator judges best, this 
being governed by the size of the box and 
the state of the carpet 

(^rriag^, To Preserve. 

/ l.-^Am]»onia cracks varnish and fades 
the colors, both of painting and lining. 
A carriage should never, und^ any cir- 
cumstances, be put away dirty# , In wash- 
ing a caitiagcu Icaep out of the sun, and 
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have the lever end of the “setts’* covered 
with leather. Use plenty of water, which 
appl.v (where practicable) with a hose 
or syringe, taking care that the water Is 
not driven Into the liody to the injury 
of the lining. When forced water I.s not 
attainable, use for the body a large soft 
sponge. This, when saturated, squeeze 
over the panels, and by the flow down of 
the water the dirt will soften and harm- 
lessly run off : then finish wMth a soft 
chamois leather and oil-silk handkerchief. 
The same remarks apply to the under- 
works and wheels, except that when the 
mud is well soaked, a soft mop, free from 
any hard substance in the head, may be 
used. Never use a “spoke brush.” which, 
in conjunction with the grit from the 
road, acts like sandpaper on the varnish, 
scratching it, and, of course, effectually 
removing all gloss. Never allow water to 
dry itself on the carriage, as it Invari- 
ably leaves stains. 

2. — Be careful to grease the bearings 
of the fore carriage so as to allow it to 
turn freely. Examine a carriage occa- 
sionally, and whenever a bolt or slip ap- 
pears to be getthig loose, tighten it up 
with a wrench, and always have little 
repairs done at once. Top carriages 
should never stand with the hea<l down, 
and aprons of every kind should be fre- 
quently unfolded, or they will soon spoil. 

Oa.skN and Barrels. 

1. — Put a few pounds of unslaked lime 
in the barrel, add water, and cover. In 
a short time add more water, and roll 
the barrel. Rinse with clean water. 

2. — Cider Casks. — a. — Half filJ each 
cask with boiling water, and add H lb. 
of pearlash ; then bung it up, and turn 
over occasionally for 2 days ; then empty, 
and wash with boiling water. 

b. — Scald out with boiling water ; If 
the heads are out, put them over a straw 
fire for a few minutes, so as to slightly 
char the inside. If you have a steam 
boiler, partially fill with water, ahd ad- 
mit steam through the bunghole by a pipe 
down into the water, and so boil. 

3. — Musty Casks .-— — Have the casks 
well scrubbed with boiling liquor In which 
a little soda ash has been dssolved. If 
they are not wanted for Immediate use, 
let them stand exposed to the air, one 
head out, for a month ; there is no greater 
purifier than the atmosphere. Then head 
up, slightly steam, blow off, ahd send to 
cellar 4o be filled. If wanted for use, 
scrub, then gently fire until well hot 
through, steam^ etc., as before, They 
should all be tested for sweetness, hy diip^ 



( 350 ) 




Cleaning, Bleaching, Etc. 


(Chamois Skin) 


ing and smelling, before being headed up. 
If not wanted for use, when finished put 
about 1 pt. of bisulphite of lime and 
water, 1 to 4 of water, and they will 
keep good in a cellar for 12 months. 

b. — Burn a little sulphur in the empty 
casks, bung, and let them stand for a 
day. 

4. — Vinef/ar Casks. — Old vinegar bar- 
rels become impregnated to such an ex- 
tent with acetous substances that it is 
next to impossible to render them fit for 
the storage of any other liquid. Fill the 
barrels with milk of lime and let this 
remain in them for several months, then 
rinse out well with plenty of warm water, 
and steam them inside for half an hour. 

5. — Wood Taste, To Remove. — Fill the 
barrels with lime water, adding for each 
14 gal. capacity about 178 gr. of potash, 
and allow them to stand 6 to 8 days, after 
which they should be washed out with 
clean water. The fluid can be used over 
again, especially if to each new cask 
some more lime and potash be added. 

t'elliiloid Collars and Cuffs, to Whiten. 

1. — If the coloring does not disappear 
when the affected portions are rubbed 
with a woolen cloth and a little tripoli, 
and Uien polished with a clean woolen 
rag, the injury is a permanent one. 

2. — Saleratus is the best cleansing 
agent. 

Celluloid Covei’ed Mountings. 

Rub the covered parts with a woolen 
cloth and a little tripoli, and polish with 
a clean woolen rag. 

ChaiuolK Bkin. 

1. — Soak in a weak solution of wash- 
ing soda, then in soapsuds for 2 hours ; 
then rinse thoroughly in water, and final- 
ly In a solution of soap and soda, and 
dry. 

2, — Wet the chamois leather in water 
just off cold — not at all hot — squeeze it 
between the two hands, then lay It flat 
on a board or table, and rub soap over 
both sides ; do not treat it as if it were 
a coarse cloth, but keep squeezing and 
opening and opening and equeezing it in 
the hands to get the soap well through 
it Next rinse it in several waters till 
the dirt is out — cold water always. Ex- 
amine if more soap is wanted ; if so, 
again lay the piece fiat and rub the soap 
over every inch of it Then press and 
squeeze and rinse as before until it be- 
comes clean. Hmig it up to half dry, 
then rttb it in Urn hands to soften and 
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stretch it, and continue this until it dries ; 
finally, roll It in a mangle. 

3. — To a basinful of soft water add 2 
or 3 teaspoonfuls of liquor sodae or po- 
tasse, and some rasped soap, and let dis- 
solve. Into this throw the chamois, and 
let it soak for 2 or 3 hours, then rub 
clean. Throw it into a basin of tepid 
water, let lie for a few minutes, t^n 
wring out and spread on a clean bath 
towel. Cover it with another, wrap, and 
dry quickly. When dry, rub the surfaces 
together, or, better, brush with a stiff 
brush (an old nail brush will answer), 
to restore softness to the skin. A corre- 
spondent of the National Dmaglst, some 
years ago, recommended the addition of 
a small amount of glycerine to the last 
rinsing water, which he says prevents the 
skin from becoming hard and stiff in 
drying. 

China. 

Use a little fuller’s earth and soda or 
pear lash with your water. 

Clocks and Watches. 

In cleaning clock and watch move- 
ments. take 1 qt. of water, about 1 tea- 
.spoonful or 5 gr. of liquid ammonia or 
alkali ; into this liquid should be grated 
or scraped fine 5 gr. of common soap. 
These proportions can be varied as de- 
sired, if the following remarks are kept 
in view : The articles to be cleaned 

should be plunged into this bath, whei*e 
they should be allowed to remain at least 
10 minutes ; 20 or 30 minutes is better, 
especially for clocks. The articles should 
be wiped dry when removed from the 
bath, or polished up with a brush dipped 
In some polishing powder. Rectified ben- 
zine is preferable, as ammonia is apt to 
turn the movement black, if in excess. 
Use great care in using benzine, as It is 
very inflammable, and never should be 
used at night 

Clothes, To Brush. 

Brushing clothes is a very simple but 
very necessary operation. Pine clothes 
require to be brushed lightly, and With 
rather a soft brush, except where mud is 
to be removed, when a hard one is neces- 
sary, being previously beaten lightly to 
dislodge the dirt lay the garment on a 
table, and brush it in the direction of the 
nap. Having brushed it properly, turn 
the sleeves back to the collar, so that the 
folds may come at the elbow loints ; next 
turn the lapels or sid^s back over the 
folded sleeves, then lay the skirts over 
level with the collar, so that the O’eaae 
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may fall about the center, and double 
one half over the otheT*, so that the fold 
comes in the center of the back. 

Coffee, Tea and Milk Stains. 

1. — These stains are very difficult to 
remove, especially from light-colored and 
finely ffnished goods. From woolen and 
mixed fabrics they are taken out by mois- 
tening them with a mixture of 1 part of 
glycerine, 9 parts of water and part 
of aqua ammonia. This mixture is ap- 
plied to the goods by means of a brush, 
and allowed to remain for 12 hours, occa- 
sionally renewing the moistening. After 
this time the stained pieces are pres.setl 
between cloth, and then rubbed with a 
clean rag. Drying, and, if possible, a lit- 
tle .steaming, is generally sufficient to thor- 
oughly remove the stains. 

2. — Stains on silk garments which are 
dyed with delicate colors, or finely fin- 

i.shed, are more diffictilt to remove. In 
this case 5 parts of glycerine are mixed 
with 5 parts of water, and M part of am- 
monia added. Before using this mixture 
it should be tried on some part of the 
garment where it cannot be noticed, in 
order to see if the mixture will change 
the color. If such is the ca.se, no am- 
monia should be added. If, on the con- 
trary, no change takes place, or, if, after 
drying, the original color is restored, the 
al30V€ mixture is applied with a soft 
brush, allowing It to remain on the stains 
ft)!* C or 8 hotirs, and is then rubbed with 
a clean cloth. The remaining dry sub- 
stance is then carefully taken off by 
means of a knife. The injured places are 
now bi*ushed over with clean water, 
pressed between cloths, and dried. If the 
stain is not then removed, a rubbing with 
dry bread will easily take it off. To re- 
store the finish a thin solution of gum 
arable, or, in many cases, beer is pre- 
fei*red, Is brushed on, then dried, and 
carefully ironed. By careful manipula- 
tion these stains will be successfully re- 
moved. 

3. — When any article has had tea or 
coffee spilled over It, be careful not to 
allow soap to touch it till the stains are 
removed, for the alkali in the soap will 
make the coloring matter turn Into fast 
dyes. Spread the stained part over a 
basin and pour clean, soft, boiling water 
through it. If the stains prove obstinate, 
i^b ha a little powdered borax, and pour 
on more boiling water ; then place the 
article to soaki 

Ckdtiii aa4 ^ 

Hattigen ( in the Chemische 
Z^tung} say»i coins, medaia, ete.) as 
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\vell as small iron articles, may be cleaned 
as follows : The coating of silver chlo- 
ride may he redutted with molten potas- 
sium syanide, then boil the article in 
water. Displace the water with alcohol, 
and finally dry off in a drying closet. 
When dry, brush off with a svUtable brush 
(soft, like a jeweler’s), and finally cover 
with “zaponlack” (any good transparent 
lacquer or varnish will answer). Potas- 
sium cyanide is deadly poi,son, and should 
be handled with care Instead of potas- 
sium cyanide alone, a mixture of that 
and potassium carl>onate may be used. 
Delicate objects of silver become, after 
treatment in this way, less brittle. An- 
other way is to i)iit the article in molten 
sodium carbonate and remove the silver 
carbonate thus formed by acetic acid of 
50% strength. This process produces the 
finest possible polish. The potas.sium 
cyanide process may be used with all 
small iron objects. For larger ones mol- 
ten potassium rhodankle is recommended. 
This converts the iron oxides into iron 
sulphides that are easily washed off, and 
leaves the surface of a fine black color. 

2. — To clean old medals, immerse In 
lemon juice until the oxidation Is entirely 
removed. A full day is generally suffi- 
cient. A longer .stay, however, Is not 
disadvantageous. 

3. — Immerse in strong nitric acid, and 
wash immediately in water. If very dirty, 
or corroded with verdigris, it i.s better to 
give them a rubbing witli the following : 
Pure bichromate of potash, oz. ; .sul- 
phuric acid, 1 oz. ; nitric acid, 1 oz. Rub 
over, wash with water, wipe dry, and pol- 
ish with rotten stone or chalk. 

4. — Make a bath of 10 parts of sul- 
phuric acid and 90 parts of water, and 
let the coin lie in this until the crust of 
silver sulphide is dissolved. From 5 to 
10 minutes usually suffice. Rinse in run- 
ning water, then rub with a soft brush 
and Castile soap, rinse again, dry with a 
soft cloth, and then carefully rub with 
chamois. 

5. — Pip in a strong, hot solution of 
potash or soda, rinse, and dip for a mo- 
ment in nitric acid, after which rinse 
quickly in running water. 

Color, To Re8toi*e. 

1.— -When color on a fabric has been ac- 
cidentally or otherwise destroyed by acid, 
ammonia Is applied to neutralize tlile 
same, after which an application of chlo- 
roform will, in almost alt cases, restore 
the ori^nal aalor. The applleation of 
ammonia is common, but that of diloto- 
form is but little kfiown. 
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2. — Faded Black Cloth or Leather , — 
Take of the best quality of blue galls, 
4 02 . ; of logwood, clean sulphate of iron 
(copperas), clean Iron filings and sumac 
leaves, each 1 oz. ; put the gals, logwood 
and sumac berries into 1 qt. of the best 
white-wine vinegar, and heat to nearly 
the boiling point in a sand bath, then add 
the iron filings and copperas ; digest for 
24 hours and strain for use. Apply with 
a sponge. 

3. — Muslins and Piques. — French 
method : Make a strong lather with best 
white soap dissolved in soft water, and 
use while rather warm, but not hot. Wash 
the dress in this, but do not soak it 
previously. As soon as the lather appears 
soiled squeeze out the dress, throw away 
the lather, and wash the dress again in 
a second lot, and so continue until the 
dress is thoroughly clean. Then well rinse 
it in cold water, and afterward in cold 
water slightly blued. Squeeze all the 
water out of the dress, but do not wring 
it, and hang in a shady place to dry ; or, 
if the weather be wet, dry it before the 
fire. When dry they are to be starched. 
It is in this operation that the failures 
In getting up muslins and piques more 
often occur than In the washing. Use a 
large basin, and have plenty of starch, 
and dissolve in the starch, according to 
the quantity of It, 3 or 4 in. of composite 
or wax candle. Squeeze the starch well 
out of the dress, and while it is still wet 
put it between some old sheets or table- 
cloths, and pass it between the rollers of 
a wringing machine or under a mangle ; 
by this means all lumps of starch will be 
removed. Finish by ironing. Piques 
should be ironed on the wrong side, as 
lightly as possible. 

Uombs. 

If it can be avoided, never wash combs, 
as the water often makes the teeth split, 
and the tortoiseshell or horn of which 
they are made rough. Small binishes, 
manufactured purposely for cleaning 
combs, may be purchased at a trifling 
cost; with this the comb should be well 
brushed, and afterward wiped widt a 
cloth or towel. 

Coiiper, (See also Brass.) 

1. — Take 1 ok. of oxalic acid, 0 oz. of 
rotten stone, % oz. of gum arabi(!, all in 
pbwda^, %' oz. of sw^t oil, and suiflcient 
wat^ to make a paste. Apply a small 
portion, and rub dry with a flannel or 
leather. \ 

2, *— Use soft soap and rotten stone, 
m^e into a stiff paste with water, and 
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dissolved by gently simmering in a water 
bath. Rub on with a woolen rag, and 
polish with dry whiting and rotten stone. 
Finish with a leather and dry whiting. 

3. — Copper plates are cleaned by lay- 
ing them near a fire and pouring ori them 
some turpentine, and then rubbing them 
with a small, soft brush. 

4. — The cleaning of some copper ob- 
jects with powders or other substances is 
attended with difficulty on account of 
their worked and ornamented surfaces. 
Still, at times, success is complete, by 
means of acids. If the object is greasy, 
the grease must first be removed by a 
hot solution of soda, and then the object 
immersed in clear water. The bath de- 
signed for restoring brilliancy is thus 
comi>osed : Nitric acid, 2 parts ; sal am- 
moniac, 1 part ; or else sal ammoniac. 1 
part ; nitric acid. 1 part ; and water, 1 
part. The sal ammoniac is to be di.s- 
solved in the water so as to obtain a sat- 
urated solution. The object should not 
be left immersed in the bath more than 
2 seconds, and should afterward be rinsed, 
first in cold water, then in hot, soapy 
water, and dried with warm sawdust. 

5. — Make Armenian bole into a paste 
with oleic acid. 

6. — Rotten stone, 1 part ; iron subcar- 
bonate, 3 parts ; lard oil, a sufficient quan- 
tity. 

7. — Iron oxide. 10 parts ; pumice stone, 
32 parts ; oleic acid, a sufficient qviantity. 

8. — Soap, cut fine, 16 parts ; precipi- 
tated chalk, 2 parts ; jewelers' rouge, 1 
part ; cream of tartar, 1 part ; magnesium 
carbonate, 1 part ; water, a sufficient 
quantity. Dissolve the soap in the small- 
est quantity of water that will effect so- 
lution over a water bath. Add the other 
ingredients to the solution while still hot, 
stirring all the time to make sure of com- 
plete homogeneity. Copper tubing, or 
other parts of apparatus that cannot be 
readily cleaned by mechanical means, 
should be well coated with tin. 

9. — Copper Halftones, — To remove 
stains from copper halftones, some oper- 
ators use acetic acid and salt, the salt 
bi^g dissolved in the acid. The halftone 
can be brushed with this without disturb- 
ing the enamel. 

10. ^ — Copperplate Engravings^ — Wash 
the sheet on both sides by means of a 
soft sponge, or brush with water to which 
40 grams of ammoriium caxhonate have 
been added per liter of water, and rinse 
the paper each time with clear water. 
Next moisten with water In which a iil- 

wine vinegar has been admixed ; rinim 
the sheet again when Water containing a 
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little chloride of lime, and dry it in the 
alr» preferably in the sun. The paper be- 
comes perfectly clear without the print 
being injured. 

11. — Polished Copper. — a. — Objects of 
polished copper, bronze, brass, and other 
alloys of copper, tarnish through water, 
and it is sometimes necessary to give 
them again their bright appearance. To 
obtain good results it is by no means 
indifferent what method is pursued. Ex- 
perience has taught that the best way 
consi^ in pickling the article in an acid 
l)ath,/to wash them next in a neutral 
bath, to dry them, and subsequently to 
rub them with a polishing powder. 

b. — Make a mixture of powdered char- 
coal, very fine, 4 parts ; spirit of wine, 
3 parts ; essence of turpentine, 2 parts ; 
to this add water in which one-third of 
its weight of sorrel salt or oxalic acid 
has been stirred, and rub the objects 
with this mixture. 

Coral, To Clean and Bleach. 

1. — The secret in cleaning coral is to 
turn the mass bottom upward and sus- 
pend it by means of a piece of wire in 
the saucepan, so that the dirt, as it boils 
off, may drop into the water, instead of 
down the septa. A strong solution of 
ordinary washing soda, or, better, oxalic 
acid, is to be used to boil in it. The 
mass is to be moiled at least 3 hours. 
This is not only to clean the coral, but 
to bleach it also. 

2. — Apply a mixture of hydrochloric 
acid and water, or wash the coral with 
a stiff brush in cold salt and water, with 
a little soap powder ; a little chloride of 
lime will improve it ; then put in the sun 
to dry and bleach. 

3. — ^Pirst, well wash in very dilute hy- 
drochloric acid (1 part acid to 30 parts 
of water) ; then well rinse in water, then 
put into some chloride of lime and water. 
Corks Cleaning. 

1. — Old corks can be cleaned by wash- 
ing with water containing 10% of hydro- 
chloric acid, then immersing in a solution 
of sodium hyposulphite and hydrochloric 
acid. Finally, the corks are washed with 
a solution of soda and pure water, says 
the Pharmaceutical Era. Corks contain- 
ing oil or fat cannot be cleaned by this 
method. 

2 . --<ll 0 ed corks are placed in a tub 
with a perfprated head. It must be 
capable ^ descending into the tub, so 
as to rest directly on the corks. Four 
on boiling water in which, to each 10 
parts, there haa been added 0.5 part bf sul- 


(Crape) 


phuric acid. Allow it to stand 15 to 20 
minutes, run the water off, and rinse out 
the tub. Treat the whole in the same 
manner with clear water. Then the same 
treatment with a solution of 0.13 part 
of alum in 8,500 parts of water. After 
half an hour run the water off. Lay the 
corks in the sun ; in 2 days they are 
ready. Do not expose them to the night 
air. 

Cotton and Linen, Bleaching. 

1. — Make a strong solution of chloride 
of lime (hypochlorite of lime — bleaching 
powder) in water, allow to settle, and 
draw off the clear liquid. Rinse the goods 
in clean water containing about 5% of 
sulphuric acid, and then pass them slowly 
through the bleaching solution. They 
should then be well rinsed in water con- 
taining a little carbonate of soda. If 
the cloth is much colored it may be neces- 
sary to allow it to remain for a short 
time in the bath. This is the usual method 
of bleaching in laundries. 

2. — Hydrated sodium oxide, 0.227 ; li- 
quid sodium perchlorlte, free from lime, 

0.900 ; nitro-benzol, 0.002 ; candurango 
colorant, 0.001 ; water, 0.370. 

Crape. 

1. — Crape is cleansed by rinsing it in 
oxgall and water, to remove the dirt, 
afterward in pure water to remove the 
gall, and lastly in a little gum water to 
stiffen and crisp it. It is then clapped 
between the hands until dry. 

2 . — To Restore. — ^a. — ^Black crape may 
be freshened and made to look almost 
equal to new if treated in the following 
way: Lay over the Ironing table a piece 
of black cambric or cloth of any kind, 
and pin the piece of crape smoothly 
through to. the blanket, stretching it out 
to its original size. Wring another piece 
of black cambric out of water and lay 
it over the crape, patting it down with 
the palm of the hand. Now take hot flat- 
irons and pass them over the wet cloth, 
letting them just touch the cloth, but al- 
lowing no pressure to come upon the 
crape. When the cloth has become dry 
from the heat of the iron remove it, but 
let the crape remain pinned down until 
all the moisture has evaporated and it is 
perfectly dry. The crape will now feel 
and look like new. A long well can be 
renovated in this way, making 'sure that 
the pari re<h?ess^ comes under the edge 
of the wet clothe 

b.— ^kim milk and water, with a llt^ 
tie bit of glue in it, med^ scaldifig bbt, 
is excellent to restore riiaty Italian crape. 
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If clapped and pulled dry, like muslin, It 
will look as good as new ; or, brush the 
veil till all the dust is removed, then fold 
it lengthwise, and roll it smoothly and 
tightly on a roller. Steam it till it is 
thoroughly dampened, and dry on the 
roller. 

Crocks and Jars, To Remove Grease. 

1. — Use hot water and sal soda. 

2. — Porous earthenware often becomes 
foul with organic matter when used to 
hold water. Use 1 oz. of muriatic acid, 
rubbed on the exterior and interior with 
a piece of flannel. Wash afterward with 
hot water. 

Diamonds. 

Clean all diamonds and precious stones 
by washing them with soap and water, 
with a soft brush, adding a little am- 
monia in the water, and then dry in fine 
boxwood sawdust. A. little potash or 
pearlash put in the water will answer 
the same purpose. 

Earthenware. (See Crocks and Jars.) 
Engravings. 

1. — Presuming these to be mounted, 
proceed in the following manner : Cut a 
.stale loaf in half with a perfectly clean 
knife ; pare the crust away from the 
edges. Place the engravings on a flat ta- 
ble, and nibbing the surface with the 
fresh cut bread, in circular sweeps, lightly 
but firmly performed, will remove all su- 
perficial markings. Soak the prints for 
a short time in a dilute solution of hydro- 
chloric acid, say 1 part of acid to 100 
parte of water, and then remove them 
into a vessel containing a suiflcient quan- 
tity of clear chloride of lime water to 
cover them. Leave them there until 
bleached to the desired point. Remove, 
rinse well by allowing to stand an hour 
in a pan in which a constant stream of 
water is allowed to flow, and finally dry 
off by spreading on clean cloths. Per- 
haps they may require ironing between 
two sheStB of clean paper. 

2. — ^Put the engraving on a smooth 
board, cover it thinly with common salt 
fbiely powdered ; squeeze lemon juice upon 
me salt so as to dissolve a considerable 
portion of it ; elevate one end of the board 
so that it may form an angle of about 

or 50« with the horlacgi. Pour on the 
enpaving boiling water from a tea ket- 
tle until the salt and lemon juice be 
all washed off; the engraving will then 
be perfectly and free flrom stains. 
It must m. dried m the board, eg* on 
some smooth smf ace, gradual^^^ If dried 
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by the fire or the sun, It will be tinged 
with a yellow color. 

3. — Hydrochloric acid, oxalic acid, or 
eau de Javelle, may be employed, weak- 
ened by water. After the leaves (If it 
be a l>ook) have by this means been whit- 
ened, they mu.st be bathed again in a 
solution of sulphate of soda, which will 
remove all the chlorine and leave the 
leaves white and clean. They will, how- 
ever, have lost all firmness of texture, 
owing to the removal of the size from 
th#» paper. It will, therefore, be advis- 
able to give a bath of gelatine and alum, 
made with boiling water, to which may 
be added a little tobacco, or any other 
coloring substance, to restore the tint of 
the now too white paper. 

4. — ^Immerse each mildewed sheet sep- 
arately in a solution made in the propor- 
tions of 1/4 lb. of chloride of lime to 1 pt. 
of water. Let it stand, with frequent 
stirring, for 24 hours, and then strain 
through muslin, and finally add 1 qt. of 
water. Mildew and other stains will be 
found to disappear very quickly, and the 
sheets must then be passed separately 
through clear water, or the chloride of 
lime, if left in the paper, will cause it 
to rot. Old prints, engravings, and every 
description of printed matter, may be suc- 
cessfully treat^ in the same manner. 

5. — “I have in my time cleaned many 
hundreds. The plan which I adopt is a.s 
follows : I place them, one or two at a 
time, in a shallow dish, and pour water 
over them until they are completely 
soaked or saturated with it. I then care- 
fully pour off the water and pour on to 
the prints a solution of chloride of lime 
(1 part liquor calcis chlorate to 39 parts 
of water). As a general rule, the stains 
disappear as If by magic, but occasionally 
they are obstinate. When that is the 
case, I pour on the spot pure liquor calcis 
chlorate, and, if that does not succeed, 
I add a little dilute nltro-muriatlc acid. 
I have never had a print which has not 
succumbed to this tieatment; in fact, as 
a rule, they become too white. As soon 
as they are clean they must be carefully 
washed with successive portions of water 
until the whole of the chlorine is got rid 
of. They should then be placed In a 
very weak solution of isinglass or ^ue, 
and many collectox^ color this solution 
with coffee grounds, etc., to give a yellow 
tint to the print. They should be dried 
between »folds of blotting paper, elt^r 
in a press or under a heavy book, and 
finally Ironed with an ordinary flat Iron 
to restore the gloss, placing clean pat^r 
between the Iron and the print Oreiise 


( 355 > 






Cleansing, Bleaching, Btc. 


(Engravings) 


stains are much more difficult, I find 
benzine best. Small grease spots may be 
removed by powdered French chalk be- 
ing placed over them, a piece of clean 
blotting paper over the chalk, and a hot 
iron over that.” — F. Andrews. 

6. — Mildew often arises from the paste 
used to attach the print. Take a solu- 
tion of alum of medium strength and 
brush on back and face of the engraving 
2 or 3 coats, then make the frame air- 
tight by pasting a strip of paper all 
around the inside of the glass, leaving 
about % in. overlapping (taking care not 
to paste the paper on the glass so as to 
be seen from the front), then place your 
glass in frame, take the overlapping piece 
and paste to side of rabbet ; place your 
picture in position, spring backboard in. 
and then place a sheet of strong paper 
(brown) on the table, damp it, and paste 
around back of frame ; lay it on to the 
paper, leave to dry, cut level. If this 
does not answer, there will be no help 
for it, but dust off as the mold accumu- 
lates. Do not brush on surface with the 
alum if the engraving is colored, but sve- 
eral coats on the back. 

7. — It has been found that ozone 
bleaches paper perfectly without injuring 
the fiber in the least. It can be used for 
removing mildew and other stains from 
engravings that have been injured by 
hanging on the walls of damp rooms. The 
engravings should be carefully coistened, 
and suspended in a large vessel partially 
filled with ozone. The ozone may be gener- 
ated by putting pieces of clean phosphorus 
in the bottom of the vessel, partially cov- 
ered with water ; or by passing electric 
sparks through the air in the vessel. 

8. — If the engravings are very dirty, 
take 2 parts of common salt and 1 part 
of common soda, and pound them to- 
gether until very fine. l<ay the engraving 
on a board, and fasten it with drawing 
pins, and then spread the mixture, dry, 
equally over the surface to be cleaned. 
Moisten the whole with warm water and 
a little lemon juice, and, after It has re- 
mained about a minute, or even less, tilt 
the board up on its end and pour over it 
a ket^ul of boiling water, being care- 
ful to remove all the mixture, and avoid 
rubbing. If the engraving is not very 
dirtyi the less soda used the better, as 
It has a tendency to give the engraving 
a yellow hue. 

Boil; txdth caustic potash, stirHng con- 
stant)^, thon wash with acid dllote, and 


(Feathers) 


Emery Wheels. 

To remove grease, wash with bisulphide 
of carbon. 

Feathers and Birds. 

1. — To clean feathers from their own 
animal oil, steep them in 1 gal. of water 
3nixed with 1 lb. of lime, stir them well, 
and then pour off the water and rinse the 
feathers in cold spring water. To clean 
feathers from dirt, simply wash them in 
hot water with soap. Binse them in hot 
water. 

2. — Colonel Wragge treated the soiled 
plumage of albatrosses, Cape petrel, etc., 
by simply washing the feathers in rain 
water, after the process of skinning, and 
then laying a thick mixture of starch and 
water over the portion to be cleansed. 
Next he laid the birds aside, and left 
them till the plastering of starch had be- 
come thoroughly dry. He then removed 
the dry plaster by “tapping it, and found 
that the feathers had become much clean- 
er. Old specimens may be cleaned in 
this way. Feathers may be set by just 
arranging them naturally with a needle 
or any pointed instrument. 

3 . — Bird Shins. — Make a strong solu- 
tion of salt in water, saturate a large 
and thick cloth with it. Wrap the bird 
up in the damp cloth in as many folds 
as you can. not disarranging the plumage. 
Look at the bird in 6 hours, and if not 
long dried on, the blood will be soft ; if 
not soft, keep it in the cloth longer, and 
rewet it. When soft, rub out with gen- 
tle pressure, putting something hard un- 
der each feather with blood on, and rub- 
bing with the back of a knife. Of course, 
each feather must be done separately.' 

4 . — Bleaching. — a. — The feathers are 

put into a bath of permanganate of pot- 
ash, containing 4 to 5 parts of perman- 
ganate to 1,000 parts of water; a solu- 
tion of sulphate of magnesia of the same 
strength is added, and it is heated to 140^ 
F. (60<* C.) at the most. The feathers, 
previously washed, are put into this bath, 
then taken out, rinsed, and passed through 
weak sulphuric acid at about 1% to 3* 
Tw. . 

b. — ^It is also possible to bleach the 
feaUiers in a bath of 1 part of barium 
peroxide in 100 parts of water at 86« F. 
<30^ €.). Leav^ for 48 hours in this 
solutioiit wash; pass through a weak acid 
bath, and wash; 

c. — -Feathers may be bleached 1^ expose 

um vapor of imrnliig suiiamr c^^ 
phunnis ai!id> in a moist atiiMis^hare, but 
It is uiiiaUy necemry the oily 
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matters from them before they can be 
satisfactorily so bleached. This may be 
accomplished by immersing them for a 
short time in good naphtha or benzine, 
rinsing in a second vessel of the same, 
and thoroughly drying by exposure to the 
air. This treatment does not injure the 
feathers. 

5. — Colored . — These are to be cleaned 
and rinsed in warm and cold water, but 
not rinsed in blue water. Colored feath- 
ers may also be cleaned in a mixture of 
1 part of fresh gall and 3 parts of luke- 
warm water, washing them in this mix- 
ture in the same manner as in the soap 
liquor. But they will require more rins- 
ing when done by this method, in order 
to take off all .smell of the gall. Dry, and 
curl as before. 

G. — Grebe . — Carefully take out the lin- 
ing, and wash with warm water and soap, 
as directed for white ostrich feathers, but 
do not shake them until they are quite 
dry. Before remaking, carefully repair 
any rents there may be in the skin. 

7. — Ostrich Ferthers, White. — a. — 
White curd soap, cut small, 4 oz., dis- 
solved in 4 pt. of water, rather hot, in 
a basin. Make the solution into a lather 
by beating it with birch rods, or wires. 
Introduce the feathers, arid rub well with 
the hands for 5 or 6 minutes. After 
the soaping, wash in clean water, as hot 
as the hand can bear. Shake until dry. 

b. — Slightly soften the soiled feathers 
with warm water, using a camers-hair 
brush. Next raise each feather with a 
flat piece of wood, or a paper knife, and 
clean them with spirits of wine. Dry 
with plaster of paris, and afterward brush 
them carefully with a dry camers-hair 
brush, 

8. — White . — Dissolve 4 oz. of white 
soap In 2 qt. of boiling water, put it into 
a large basin or small pan, and beat to 
a strong lather with a wire egg beater 
or a small bundle of birch twigs ; use 
while warm. Hold the feather by the 
quill with the left hand, dip it into the 
soap liquor, and squeeze it through the 
right hand, using a moderate degree of 
pressure. Continue this operation until 
the feather is perfectly clean and urhlte, 
using a second lot of soap Uquor if neces- 
sary. Rinse in clean hot water to take 
out the soap, and afterward Iri cold water 
in wWdi a smaU quantity of blue has 
been dissolved. liMike well, and dry be- 
fore a moderate hre# shaking it oocaslon- 
aHy> that it may full and soft when 
dried. Before it is qtilte dry cwrl ea<di 
fiber seiwdsiteiy wtd» a Hunt knife or 
ivory paper folder. 
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9 . — Bed Feathers^ To Clean and Disin- 
fect. — a. — Separate them, and remove dust 
in a willow, then place them in a wide, 
open copper cone, underneath which is a 
kettle of boiling water. The steam passes 
through the perforated lid into the feath- 
ers, and heats them to 212®. The feath- 
ers are then transferred to hot sheet-metal 
plates and dried, then again spread on a 
grate under which is placed a vessel con- 
taining chloride of lime, from which, by 
means of admixed acid, chlorine gas is 
generated, which permeates the feathers. 

b. — Prepare a quantity of lime water in 
the following manner : Well mix 1 lb. of 
quicklime in each gal. of water required, 
and let it stand until all the undissolved 
lime is precipitated as a fine powder to 
the bottom of the tub or pan, then pour 
off the clear liquor for use. The number 
of gallons to be prepared will, of course, 
depend on the quantity of feathers to be 
cleaned. Put the feathers Into a clean 
tub. pour the lime water on them, and 
well stir them in it until they all sink 
to the bottom. There should then be 
suflicient of the lime water to cover them 
to a depth of 3 in. Let them stand in 
this for 3 or 4 days, then take them out 
drain them in a sieve, and afterward well 
wash and rinse them in clean water. Dry 
on nets having a mesh about the same 
size as a cabbage net ; shake the net oc- 
casionally, and the dry feathers will fall 
through. When they are dried beat them 
well to get rid of the dust. It will take 
about 3 weeks to clean and dry a suffi- 
cient quantity for a bed. This process 
was awarded the prize offered by the So- 
ciety of Arts. 

Felt Hats. 

1. — Clean with ammonia and water; if 
greasy, wash with fuller’s earth. Size 
with glue size, and block while warm. 
Glue size made by diluting hot glue with 
hot water. Apply inside, not outside the 
hat. The thicker the glue the stiffer the 
hat. 

2. — ^The stains of grease and paint may 
be removed from hats by means of tur- 
pentine or benzine, and if the turpentine 
leaves a mark finish with a little aIco|tol. 

Firearms. 

a. —A good and simple way of cleaning 
and recolorlng the barrels and other metal 
parts of a double-barrel, shotgun which 
are quite rusty. Take the barrels froin 
the stock and put them in clean cbid 
water free from gritty matters. Attach 
the brush to the washing rod and get put 
all adhering powdw afid residues ; npxt 
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lake tow, and wash until the barrels are 
clean. If the parts have rusted, it 
will be necessary to use a little emery 
flour. Dry the barrels with clean cot- 
ton ragrs. rubbing until the metal feels 
warm. Plug the ports and muzzles se- 
curely, then cleanse the outside parts with 
a strong alcoholic solution of caustic pot- 
a.sh, aided, if nece.ssary, with a little em- 
ery flour and a soft rag. Rin.se thor- 
oughly in walbr, dry thoroughly, warm, 
and while warm rub over every part with 
the following preparation : Pure (dry) 
zinc chloride, 1 oz. ; nitrate of antimony. 
M oz. ; olive oil, 2 oz. : well rubbed down 
into a smooth, uniform paste. After half 
an hour’s exposure, rub off excess of this 
paste, and polish with clean, soft rags. 
In warming the metal avoid overheating 
it ,so as to injure the temper. 

2. — In the volunteer sei'vice there ai‘e 
several fluids used, which are comjjosed 
of either turpentine, naphtha, petroleum, 
benzine or gasoline, about one-third, or 
according to fancy, with machine oil. But 
the instructions to the troops are — a damp 
rag, flannel or tow. is all that is required 
to clean the barrel out : if much water 
is used, it is liable to run into the action. 
The butt .should be rai.sed when wa.shing 
out. After washing out and drying, an 
oily rag or flannel to be used. On many 
occasions the oily material will be found 
to Im* efficacious, without the i)reviou.s 
use o? water. 

3. — Ea.sy method of cleaning guns and 
rifles when loaded. If a muzzle-loader 
.stop up the nipple or communication hole 
with a little wa.x ; or, If a breech-loader, 
insert a cork in the breech rather tightly : 
next pour some quicksilver into the bar- 
rel, and put another cork In the muzzle ; 
then proceed to roll it up and down the 
barrel, shaking it about for a few min- 
utes. The mercury and the lead will 
form an amalgam, and leave the barrel 
as clean and free from lead as the first 
day It came out of the shop. The same 
quicksilver can l)e used repeatedly by 
straining it througli wash leather ; for 
the lead will be left behind in the leather, 
and the quicksilver will be again fit for 
use. 

4. — ^If the barrels have become leaded, 
wet the tow on the rod with spirits of 
turpentine, as the latter enjoys the prop- 
erty # t'emoving any leading almost 
equally with quicksilver. Paraffine will 
also be found useful where neither of the 
foregoing nan be obtained. Never touch 
the grooves of a rifle with ctnery, as it 
Win duU their edges, and» consequently, 
alfect the shooting power. 
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5. — Rusty , — a. — Vaseline oil, 4 parts : 
French turpentine, 1 part ; naphtha, 1 
part. It is sufficient to thoroughly sat- 
urate the oakum wrapped around the wad 
hook with this mixture and to wipe the 
interior of the barrels a few times. Next, 
rub the barrel stock and system exter- 
nally with a moistened bru.sh. and wipe 
the rifle clean with a rag. 

b. — A lubricating oil which it Is said 
will clean rust from i*ifle barrels, an<l 
al.so prevent corrosion by nitro powders, 
has the following formula : Kerosene 
(free from acid), 2 oz. ; sperm oil. 1 oz. ; 
oil of turpentine, 1 oz. ; acetone. 1 oz. 
Mix in the order given. Oil of cltronella 
or oil of bergamot may he added to dis- 
guise the odor. 

Fishing Nets, Preservation. 

The Allyeyneine Fischereizeihino gives 
the following receipts for the preservation 
of fishing nets, which are. of course, also 
applicable to ropes, etc., in contact with 
water. Some liave been subjected to a 
long test the Drontheimer Fischere' 
Ge.sellschaft : 

3.— For 40 kgm. of cord, hemp or cot- 
ton, 3 kgm. of cutch, 1 kgm. of bine vit- 
riol. Ml kgm. of potassium chromate, and 
2^ kgm. of wood tar are required. Th^ 
cutch is boiled with 1,50 1. of water unt'i 
dissolved, and then the blue vitriol is 
added. Next, the net Is entered, and the 
tar added. The whole should l>e stirred 
well, and the cordage must boil 6 to 8 
minutes. Now-^ take out the netting, lay 
it in another vessel, cover up Avell, and 
leave alone for 12 hours. After that It 
is dried well, spread out in a clean place, 
and coated with linseed oil. Not before 
6 hours have elapsed should It be folded 
together and put into the water. The 
treatment with linseed oil may be omit- 
ted. 

2. — ^Dissolve 1 kgm. of blue vitriol In 
water. Immerse the net. which must l>e 
perfectly dry, in the solution for 24 to 
28 hours. Thl.s treatment must be re- 
peated every 3 or 4 weeks. 

3, — ^The following treatment Is said to 
preserve nets for a long time in a goorl 
condition ; Soften 1 lb. of good glue In 
cold water, then dissolve It In 10 gal, 
of hot soft water, with % tb. of curd 
soap. Wa.sh the nets In soft water, then 
boil them in this for 2 hours, press out 
excess of the liquid and hang up over- 
night, The second bath consists of alum 
2 lb. ; water, 5 gal. ; heat nearly h) haih 
Ing, and Immerse the nets In this for 
about 3 hours, then press, and transfer 
to a strong decoction of;, oak bark or a 
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solution of sumac in warm water (water. 
r> gal. ; sumac, 8 lb.), and let them re- 
main immersed in this fov 48 hours, oi- 
longer, If convenient. 

Flannel. 

1. — Bleachinf ). — Flannel which ha.s be- 
come yellow with use may he bleached by 
putting it for .some day.s in a .solution of 
hard soap to which strong arnntonia has 
been added. The best proportions are 
1 lb. of hard curd soap. 50 lb. of soft 
water and 2-;i lb. of strong ammonia .so- 
lution. The same object may he attained 
in u shorter time by placing the flannel 
for a quarter of an liour in a weak solu- 
tion of bisulphite of sodium to which a 
little hydrochloric acid has been added. 

2. — Ironintj . — Most flannels are the V>et- 
ter for not being Ironed, but in .some cases 
it is necessary to do so. The proper way 
is to dry the flannels, then spread them 
on an ironing board, cover (hem with a 
.slightly damp cloth, and iron over (hl.s. 
pi’essing down heavily. The iron musl 
not be too hot. 

3. — Shrinklno . — New flannel should al- 
ways be washed, before it is made up, in 
clean warm w'ater, as warm as the hand 
can bear, and entirely by itself. Rub the 
soap to a lather in the water, or the flan- 
nel W'ill become hard. Wash it in thi.s 
manner through two warm waters, rinse 
it in another warm water, with just .suffi- 
cient soap in it to give it a whitish ap- 
pearance ; to this water add a little in- 
digo blue ; wring and shake it well, and 
while drying shake, stretch and turn it 
several times. Flannel washed in this 
manner will be white and soft as long 
as it lasts. When dry let it be clapped 
and stretched with tlie hands, and rolled 
tight and smooth till wanted. 

4. — Weshirtg. — To wash iianiiel or flan- 
nel garments, prepare a good lather in hot 
water ; when Just warm throw In your 
flannel, and work it up and down, back- 
ward and forward. Ccrubbing must be 
avoided, and no soap should be actually 
rubbed on it, as this will Induce further 
.shrinkage. Rinse in warm water, twice 
if necessary. Never wash or rinse in hot 
or cold water, as they both cause the flan- 
nel to shrink .suddenly. 

Floors, 

l.^W. O. Owen (Cfn. LanceKHinic) 
thinks soap and water are far from being 
ah Ideal cleansihir agent It cleanses 
the upper surface, tout every crack and 
crevice is HI led udtto debris to its full 
capacity, and every hole through the floor 
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is .shown below by a pile of dirt or a 
streak of dirt along the wall below. He 
has a photograph taken beneath a floor 
where such debris exceeded a peck in 
amount, and he has seen others as bad. 
Moreover, there is an odor of wei wood — 
rather an odor due to the decomposition 
of this organic accumulation, The mois- 
ture and heat make it an ideal place for 
germ growtli. in the hj(p»pita1 at Fort 
Thomas he has adopted the following 
method : They were first cleanel as thor- 
oughly as possible with soap and water, 
allowed to dry, then gone over with coarse 
sandpaper to remove .splinters, etc., the 
cracks filled with putty, a wood filler ap- 
plied. and after this a coat of floor finish. 
When this was hard it was, in its turn, 
sandpapered, and then the final coat of 
floor finish applied. No water should 
then be applied, except to remove mud or 
other adherent material. Dr. Owen has 
found the following composition sati.sfac- 
lory : Wax. 5 lb. : lin.seed oil. 2 gal. : 
turpentine. 2 gal. ; floor finish (Perma- 
nere), t gal. ; benzine. 10 gal. Melt the 
wax in the oil at as low a temperature 
as possible, remove from the fire, add 
the turpentine and floor finish, take the 
liquid out of the hou,se and add the ben- 
zine. If the wax and oil are heated too 
much the mixture Is not so soluble in 
the benzine. Less oil and more wax will 
perhaps be a better composition. The 
method of application that has given the 
l>est results Is this : After the heavy 
part of the day's work is done the floor 
i.s brushed thoroughly witJi a floor brush 
and the liquid is as evenly and thinly 
as possible applied with an old piece of 
cotton cloth to the already polished floor. 
It is then left for 12 hours, when It is 
again brushed and polished with a cot- 
ton mop. The brush removes all of the 
heavier particles of dirt and the mop the 
finer. The result is that the house and 
floors become thoroughly dry, the Avood- 
work retains its original color and fin- 
ish, the work of your help is reduced 
fully one-half, and the floors are much 
cleaner than it is possible to get them 
with soap and water. The cotton mops 
become rapidly soiled. They may be 
cleaned by boiling in a weak solution of 
or potash. They cost ten cents 
apiece. Some care must exercised on 
account of the danger of fire, but this 
danger is slight with reliable help. 

2.- — Take some cJean, sifted, white or 
silver sand, and scatter it on the floor.’ 
Dissolve 1 lb. of American potash tor 


pearlash in 1 pt. of water, and sprlnkie 
the sand with this solution. Have a pall 
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of very hot water, and well scrub the 
boards lengthwise with a hard brush, and 
use the best mottled soap. Change the 
water frequently. This is the best way 
to scour and whiten boards. The potash, 
il applied as directed, will take out all 
stains. Ink stains may be removed from 
boards by using either strong vinegar or 
salts of lemon. 

3. — The follcfwing will be found useful 
in cleaning and restoring color to wooden 
floors : Calcinated soda, 1 part, allowed to 
stand % hour in 1 part of slaked lime ; 
then add 15 parts of water, and boil. 
Spread the solution, thus obtained, upon 
the floor with a rag, and, after drying, 
rub with a hard brush and fine sand and 
water. A solution of 1 part of concen- 
trated sulphuric acid and 8 parts of water 
will enliven the wood after above appli- 
cation. When dry, wash and wax the 
floor. 

4. — Ink Spots 071 Floors. — Rub with 
sand wet with equal parts of water and 
oil of vitriol ; when ink is removed rinse 
with weak lye \^ater. In place of oil- 
cloth, tack down an old Brussels carpet, 
wrong side up ; give it 2 coats of paint, 
and, when thoroughly dry, varnish. 

5. — Oil Stains, To Remove. — Use oxalic 
acid and water, then wash well with soda 
and soap. 

6. — Paint, To Remove. — Take 1 lb. of 
American pearlash and 3 lb. of quick 
stone lime ; slake the lime in water, then 
add the pearlash, and make the whole 
about the consistency of paint. Lay the 
mixture over the whole body of the work 
which is required to be cleaned, with an 
old brush ; let it remain for 12 or 14 
hours, when the paint can be easily 
scraped off. 

7. — Parqiiet Floors . — To remove grease 
spots from parquet floors rub the spot 
with soft soap thoroughly, pour some 
strong alcohol on to It, and light it, tak- 
ing the proper precautions. Do not al- 
low the clothing to come too close to 
the flames. After the flames are extin- 
guished scour several times thoroughly 
with very hot water ; the spot will then 
certainly have disappeared. 

8. — Scouring . — Clean sand, 12 parts ; 
soft soap, 8 parts ; lime, 4 parts. Use a 
scnii bing brush, and rinse. 

9a^Wiaxed Floors^ To Remove Qreaae. 
—Cover with turpentine for an hour or 
two. Cover with powdered talc, and press 
with, a warm iron. Brush off the talc; 
if apoi has disappeared, rub with %vax ; 
if not, repeat the process. 


(Fruit and Wine Stains) 


Fringe, Bullion and Worsted. 

Dissolve 1 bar of soap in 4 gal. of boil- 
ing water ; have 3 vessels, each contain- 
ing 2 gal. of cold water. Into the first 
of these put 2 gal., into the second 1% 
gal., and into the third 1 gal. of the dis- 
solvd soap. Tack the fringe end to end, 
and then put it into the first soap liquor ; 
work it well in this, then put it Into the 
second liquor, and again well work it ; 
now put it into the third liquor, handle 
it well in this, and afterward put it on 
a clean peg to drain. Put 8 gal. of cold 
water into a clean vessel, and stir into 
It 1 tablespoonful of oil of vitriol ; han- 
dle tl»e fringe in this spirit water for 5 
minutes, take it out, and rinse it in 1 
lot of cold water for about 1 minute. If 
the fringe contains any spickets — that is, 
pieces of wood covered with silk — these 
must be taken off and cleaned with bread 
crumbs and camphine ; or, if necessary, 
sent to the fringe makers to l)e recovere<l. 

Fruit and Wine Stains. 

1. — White cotton or linen, fumes of 
burning sulphur, warm chlorine water. 
Colored cottons or woolens, wash with 
tepid soapsuds of ammonia. Silks, the 
^me, with very gentle rubbing. 

2. — First rub the spot on each side with 
hard soap and then lay on a thick mix- 
ture of starch and cold water. Rub this 
mixture of starch well into the sppt, and 
afterward expose it to the sun and aU\ 
If the stain has not disappeared at the 
end of 3 or 4 days repeat the process. 

3. — Stains of wine may be quickly and 
easily removed from linen by dipping the 
parts which are stained into boiling milk. 
Tlie milk to be kept boiling until the 
stain disappears. 

4. — ^Most fruits yield juices which, ow- 
ing to the acid they contain, permanently 
Injure the tone of the dye ; but the great- 
er part may be removed without leaving 
a stain if the spot be rinsed in cold water 
in which a few drops of aqua ammonia 
have been placed, before the spot has 
dried. Wine stains on white materials may 
be removed by rinsing with cold water, 
applying locally a we^ solution of chlo- 
ride of lime, and again rinsing In an abun- 
dance of water. Some fruit stains yield 
only to soaping with the hand, followed 
by fumigation , with sulphurous acid; hdt 
the latter process is inadmissible with cer- 
tain colored stuffs. If delicate colors are 
injured by soapy or alkalhie mattm, the 
stains must he treated with coloriess vine- 
gar of moderate strength; 

5. — ^To remove fnilt and wine stains 
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fi-om table linen, moisten with dilute sub 
phuric acid and then rub with an aiiiio- 
ous solution of sulphite or hyposulphite 
of soda in water. 

6. — Spread the stained part over a 
hoMd or basin, and pour l>f)iling water 
through it; or rub on sails of lemon, and 
Ijour boiling water through until the stain 
disappears or becomes very faint. 

Fuller’s Kartii, White. 

Fuller’s earth, in powder, 2 lb. ,* tale, 
in powder, 12 lb. ; violet powder, 2 lb. 
Mix. 

Fur. 

1. — Soaj) or water will spoil it. Get 
some clean common whiting — powdered, 
and plenty of it — put it in a damp place 
for a day or so, but on no account let it 
get Avet ; rub it into the fur with the 
hand, and don’t be afraid to rub it. Now 
let it stop till next day, give it another 
good rubbing, then shake out all the whit- 
ing you ran, and give it a good brushing 
with a clothes brush. It will now be 
pretty clean, except the skin at the bot- 
tom of the fur. To remove the dirt from 
this get the fur over the back of the 
chair, and use the point of the clothes 
brush very briskly, at the same time giv- 
ing a short puiT of wind eveiy time you 
give a stroke with the brush. With a 
little practice you w ill remove every trace 
of whiting, grease or dirt. Lastly, pour 
alcohol on a plate, dip the point of the 
clothes brush in this, and lightly pass 
it over the fur ; move the brush the same 
way as the fur runs. 

2. — Take equal parts of flour and pow- 
dei'ed salt (which should be well heated 
in an oven), and thoroughly rub the fur. 
It should afterward be well shaken to free 
it from tlie flour and salt. 

3. — Lay the fur on a table, and rub it 
>veU with bran made moist with warm 
water. Rub until quite dry, and after- 
ward with dry bran. The wet bran 
should be put on with flannel, and the 
diy with a piece of book muslin. 

4. — ^Thoroughly sprinkle every part with 
hot plaster of paris, and brush well with 
a hard brush. Then beat it with a cane, 
comb smooth with a wet comb, and press 
carefully with a warm iron; wlwn dry, 
shake out all loose plaster of paris. 

5. -^Make a thin paste by addipg ben- 
asoline to light carbonate of magnesia. 
Cover the fur with this thkoroughly, hang 
It out in the open air to dry, then shake 
and brush, it unlit the whole of the pow- 
der has been removed.. 


(Gas Stoves) 


Fixtures. (.See also Brass.) 

1. — Cleansing, — It is very rarely that 
gas brackets are gilded with real gold ; 
they are either dipped or lacquered. To 
cleanse, whether gilded with gold or only 
Its imitation, (hey must be taken apart 
and the separate parts boiled In a strong 
lye for a few minutes and brushed with 
a soft brush. Then pass through a. solu- 
tion of cyanide of potassium ; after this, 
wash in boiling water, and after drying 
in sawdust, polish parts with chamois 
leather. \Vhen putting them together 
again the parts should, if it be nece.ssary, 
be freshly varnished. 

2. — Re finishing. — Gas fixtures which 
have become dirty or tarnished from use 
may be improved in appearance by paint- 
ing with bronze paint, and then, if a still 
better finish is required, varnishing after 
the paint is thoroughly dry with some 
light-colored varnish that will give a hard 
and brilliant coating. If the bronze paint 
is made up with ordinary varnish it is 
liable to become discoloretl from acid 
which may be present in the varnish. One 
method proposed for obviating this is to 
mix the varnish with about 5 times Its 
volume of spirit of turpentine, add to the 
mixture dried slaked lime in the pmijor- 
tion of about 40 gr. to the pint, agitate 
w’ell, repeating the agitation several times, 
and finally allowing the suspended matter 
to settle, and decanting the clear liquid. 
The object of this is, of course, to neu- 
tralize any acid which may be present. 
To determine ho^v effectively this has been 
done, the varnish may be chemically 
tested. 

3. — Polishing. — Pickle, and while in the 
lathe dip the burnisher in the following 
liquid : Turmeric root 60 parts ; orange 
shellac, 60 parts ; dissolved in alcohol tar- 
tar, 120 parts ; oxgall, 3 parts ; alcohol, 6 
parts ; water, 180 parts ; dry with a soft 
cloth. 

Gas Stove, 

Every housewife is more or less an- 
noyed by the facility with which the top 
of her gas stove becomes soiled, if not, 
indeed, clogged witli spatterings of grease. 
An easy method of removing this will be 
\^ry acceptable, no doubt. It is well to 
immerse the separable parts for several 
hours in a warm lye, heated to about 70® 
C, said lye to be made of 9 parts of qaus- 
tic soda and 180 parts of water. These 
pieces, together with the fisEed parts of 
the stove, may be well brushed with this 
lye and afterward rinsed in clean warm 
water. The grease will be dissolved aWay, 
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;»ml the stove returned almost to Its origi- 
nal purity. 

(>crtiian Stiver, To Polish. 

Take 1 lb. of peroxide of iion, pure, 
and put half of it into a wash basin, 
fwuring on water, and keeping it sliiTed 
until the basin is nearly full. While the 
water and crocus are in slow motion, 
pour oir, leaving grit at the bottom. Re- 
peat this a second time, pouring off Into 
another basin. Cleanse out grit, and do 
the same with the other half. When the 
second lot is poured off the crocus in the 
first will have settled to the bottom ; pour 
off the water gently, take out the powder, 
dry it, and put both, when washed clear 
of grit, and dried, into a box into which 
dust cannot get. if the silverwork is 
very dirty, rub the mixture of powdej- and 
oil on with the fingers, and then it will 
be known if any grit is on the work. If 
the work is not very black, lake a piece 
of soft chamois leather and rub some 
dry crocus on, and, when well rubbed 
shake out the leather and let the powder 
fall off that is not used, or rub it off 
^^•ith a brush. Do not put down the 
leather in the dust. 

Gilt Munntings and Kratiies. 

1, — Fly marks cun be cleaned off with 
soap and water, u.sed sparingly on end 
of finger covered by piece of rag. When 
all cleared off, nn.se with cold water, and 
dry with chamoi.s leather ; next buy 1 lb. 
of common .size and 2 small paint pans. 
Boil a little of the size in one of the pans, 
with as much water as will just cover It. 
When boiled, strain through muslin into 
clean pan, and apply thinly to frames 
with camel's- hair brush (called, techni- 
cally, a “dabber") Take care you do not 
give the frames too much water and “el- 
bow grease.'’ On no account use gold 
size, as it is used only in regilding, and 
if put on over the gold uould make it 
drill and sticky. 

2. — Dissolve a very .small quantity of 
salts of tartar in a wine fxntle of water, 
and with a piece of cotton wool soaked 
in tlie liquid dab tlie frames very gently ; 
no rubbing, on any account, or you will 
take off the gilt ; then stand up the frames 
.so that the water will drain away from 
the^m conveniently, and syringe them with 
clean ilmter. Care must be taken that the 
sblutloh is not too strong. 

S;— if new gold frames are varnished 
with best copal varnish it Improves 
their app^rance considerably, and fly 
marks ean thaw be washed off carefully 
wilii a aPhnge The frameis also last 
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many limes longer. It also improves old 
frames to varnish them with It. 

4. — Gilt frames may be cleaned by 
simply washing them with a small sponge 
moistened with hot spirits of wine or oil 
of turpentine, the sponge only to be suffi- 
ciently wet to take off the dirt and fly 
marks. They should not afterward be 
wiped but left to dry of themselves. 

5. — Old ale is a good thing to wash any 
gilding with, as It acts at once upon the 
fly din. Apply it with a soft rag ; but 
lor the ins and outs of carved work a 
bru.sh is necessaiy : wipe it nearly dry, 
and don’t apply any water. Thus will 
you leave a thin coal of the glutinous 
i.singlass of the linings on the face of the 
work, whicli will prevent the following 
flies’ faeces from fastening to the frame 
as they otherwise would do. 

(». — Mix and beat the whites of 3 eggs 
with one-third, by weight, of Javelle 
water and apply to the gilt work, which 
will be quickly restored to newness. 

7. — Gill mountings, imless carefully 
cleaned, soon lose their lustei*. They 
should not be rubbed ; if slightly lar- 
ni.shed, wipe them off with a piece of 
Canton flannel, or. what is beitei', remove 
them, if possible, and wash in a .solution 
of */•* oz. of i)orax, dissolved in 1 lb. of 
water, and dry them with a .soft linen 
rag; their luster may be improved by 
healing them a little and rubbing wdth a 
piece of (^anton flannel. 

«. — (Upton.) Quicklime, l oz. ; sprin- 
kle it with a little hot water to slake it, 
then gradually add 1 pt. of boiling water, 
.so as to form a milk. Next, dissolve 
pearlash. 2 oz.. in 1% pi. of boiling 
water. Mix the 2 solutions, cover up the 
vessel, agitate occasionally for an hour, 
allow it to settle ; decant the clear, put 
it into flat Mj-pt bottles, and cork them 
well. Use to clean gilding, either alone 
or diluted with water. It is applied with 
a soft sponge, and then washed off with 
clean water, it is essentially a weak so- 
lution of potassa, and may be extempo- 
raneously prepared by diluting solution of 
l)ota.ssa with about 5 times its volume. 

Glass. 

For removing any sort of dirt that is 
insoluble in water, lye, and dilute acids, 
from hollow vessels, a great variety of 
mechanical means are employed, such as 
iron chains and balls, sand, shotv hand 
and machine brushes. Tha selection is 
governed less by the quality of ^ fllth 
than by econbtnica! oonilderationa, such 
as the cost of the material used^ dl hand 
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l;«l)ur. <hc wear and tear on the vessel, 
ete. 

For cleansing glass vessels, river and 
sea sand are inadmissible because hard 
tiuarU sand, especially angular river sand, 
scratches the glass, and gradually renders 
it opaque, if it does not previously crack 
where the scratches occur, on the prin* 
clple of the Bologne flask and Prince liu* 
perl, drops. 

1. — Adherent slime and sediment are 
removeil, especially from valuable glasses, 
by shaking with bibs of paper or linen 
rags. 

2. — A substitute for sand for househohl 
»ise is found in raU inod ashes and coarse 
salt. 

.‘l. — Clean woo<l ashes, mi\<Ml with 
p}e<*es of charcoal, can be strongly recom* 
mended, and they act chemically, too, ow- 
ing to the potash they contain. Coal 
.a.shes. and those from peat, are worthless, 
because they are mixed with sharp sand. 

4. — Ordinary salt is loss useful for 
cleansing than coar.se sea salt or grouml 
ro»'k salt. Whore the re.sidting bi-ine can 
ho utilisiod. n.s in agriculluto, etc., salt 
can l>c rccommctidcd for .scouring pur- 
poses : 

a. — As .scouring material in large cs- 
lablishments we (‘an recommend gypsum 
and marl>!e dust, free froin .sand and also i 
ground bones. In the manufacture of ; 
bone meal, from ilic stronger and more 
res».stant (tubular) bones, there is an in 
lermediate product, about the size of har- i 
ley grains (knochen-graupen), that is ex- 
cellent for cleansing bottles. Many bone 
mills now furnish this product, but it 
has found little favor as yet. 

G. — Marble and gypsum dust are, in 
general, less sure to lie free from qiiartz ; 
and besides, the latter dissolves to some 
extent in water, and. if used, must be 
well rinsed out afterward. 

7. — The India-rubber washer is useful 
In analytical laboratories, where it is re- 
quired to collect and save the .sediments, 
as In filtering precipitates, etc. Ch!.sel 
or tongue-shaped places are e\tt from 
thick pieces of India-rubber, and a sharp 
brass or platinum wire i.s l^xed Into the 
thick end to serve as a handle. For 
beakers and capsules it is to be preferred 
to the hair pencil and feather commonly 
used, for owing to their fibrous structure, 
the precipitate gets entangled in them, 
While they aiao lose some of their nitro- 
geneous |>artlcl€sv which would affect the 
accuracy df careful nl trogeh determina- 
tion, as, for es^ample, water analyais. 

-cleahae gfiass or porcelain yes- 
" very ^lorbughly fixMii the greatest va- 
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riety of adlierent organic substances, tlTe 
mixture of bichromate of potash and sul- 
phuric acid possesses an Indisputable ad- 
vantage over benzine, ether, alcohol, etc. 
Always keep a stock of this chromic and 
.suljdmvk-ackl mixture, made from the 
acid of the desiccator, and the chromate 
from the nitric-acid estimations, and use 
it for rinsing graduated vessels, which are 
then nujrc easily moistened. 

!). — If gj-easy, wipe with tow, then with 
nitric acid or caustic potash ; rinse well. 

IG- Carer Glasses. — There is, says Mr. 

F. W. Cooper, in the Photogram, noth- 
ing better than a piece of chamois leather 
or velveteen, stretched over a board (2 ft. 
by 5 in. by % in.), and tacked to the 
under side, a piece of stout twill being 
interi>t>sed between tlie Jjoai’d and the vel- 
vet. The glasses leaving been cleaned, 
;‘.nd merely drained, can be very quickly 
and })erfctly polished by rubbing up and 
down the leather or velvet surface. The 
board has the advantage of obviating any 
risk of cutting the hand.s or breaking tlie 
glasses as when polishing is done with a 
duster and Uic glass held in the hand. 

11. - Cut Glass. — A high polish may be 
given to cut-glass dishes, decanters, etc., 
by sprinkling with warmed sawdust di- 
rectly after washing and drying In the 
usual way. A very .soft chamois leather 
must give the final polish, and thi.s 
should he kept free from dust unil for 
the one purpose only. 

12. — Discolored Glass. — Apply dilute 
nitric acid. Water of anmiojiia i.s also 
good. 

13. — Framed Glass. — To clean glass in 
frames, when the latter are covered, or 
othenvise so finished that water cannot 
be used, moisten tripoli with brandy, rub 
it on the glass while moist, and when dry 
rub off w'ith a silk rag ; to prevent the 
mixture injuring the cloth on the frame, 
use strips of tin bent to an angle ; set 
these on the frame with one edge on the 
glass ; when the frames are of a charac- 
ter that will not be injured by water, rub 
the glass with water containing a little 
liquid ammonia, and polish with moist 
paper, 

14. — Globes, — In order to romove from 
lamp globes the unsighUy g}*ease spots 
freciuently met with, and to restore t|re 
handsome matt appeai*ance of polished 
glass, pour 2 spoonfuls of a slightly heat- 
ed solution of potash Into the globe, mois- 
ten the whole surface with it, and rub 
the stains with a fine linen tag ; riniBO 
the globe with clean wateti and carefully 

I dry it off with a fine ^ft clod*. 

5^n<n.s>-^.-*^AmerIcan pot 
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nsh, 3 parts ; unslaked lime, 1 part Lay 
this on with a stick, letting it remain for 
some time, and it will remove either tar 
or paint 

b. — Common washing soda dissolved in 
water. Let it soak a while — if put on 
thick, say 30 minutes — ^and then wash off. 
If it does not remove, give it another ap- 
plication. 

1 6. — Photographic Plates. — ^Photogra- 
phers will find the following a useful 
glass-cleaning preparation : Water, 1 pt ; 
sulphuric acid, % oz. ; bichromate of pot- 
ash, % oz. The glass plates, varnished, 
or otherwise, are left for 10 or 12 hours, 
or as much longer as desird, in this so- 
lution, then rinsed in clean water and 
^viped dry with soft white paper. The 
liquid quickly removes silver stains from 
the skin without any of the attendant 
dangers of cyanide of potassium. 

17. — Polish. — Sodium carbonate, 1 oz. : 
powdered whiting, 4 oz. ; stronger am- 
monia water, 1 oz. ; alcohol, 4 oz. ; water, 
enough to make 1 pt. Mix well, and ap- 
ply with a sponge. When it is dry, rub 
off and polish. Of cour.se, nothing should 
Ik* used in polishing glass that will 
scratch it. 

Simple diluted ammonia water is a 
good cleanser for glassware, especially if 
the article is a little greasy. 

18. — Scratches. — a. — Slight scratches 
may be partially polished out by rubbing 
the part with rouge wet with water, upon 
a piece of soft leather. If it is a deep 
scratch, it will have to be ground out 
with the finest flo ir emery, such as is 
used by opticians, and the spot polished 
with rouge and water upon a piece of 
soft leather. If you have much of this 
kind of work to do it will save time to set 
up a buff wheel of wood, and grind out 
the scratches with fine pumice stone and 
w’-ater. Then polish with a felt buff and 
rouge with water. 

b. — ^When scratches are not too deep 
they may be removed, and the surface 
restored, by rubbing with the following 
powder : Powdered chalk, 60 parts ; trip- 
bli, 30 parts; bole, 15 parts. Reduce to 
a line powder, and mix. Wet the sur- 
face of the article slightly with water; 
then, with a linen cloth dipped in the 
powder^ rub the surface until the dull- 
ness Reappears. 

Goaiskiii Rags. 

One washing with warm (not hot) 
suds will not materially hurt the skin 
itself. skin may not seem quite so 
soft after ilie waiting, but If the wash- 
ing is done quickly, the skin well rinsed 
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In cold water, and dried with only mod- 
erate warmth, being frequently turned 
and shaken, the difference with hardly be 
perceptible. 

Gloves. 

1. — Soft, soap. 1 oz. ; water, 4 oz. ; oil 
of lemon. % dr. ; {)recipitated chalk, a suf- 
ficient quantity. Dissolve the soap in 
the water, add the oil, and make into 
a stiff paste with a sufficient quantity of 
chalk. 

2. — Wliite hard soap, 1 part ; talcum, 
1 part ; water, 4 parts. Shave the soap 
into ribbons, dissolve in the water by 
the aid of heat, and incorporate the tal- 
cum. 

. 3. — ^White bole, GOO parts ; orris root, 
300 parts ; dry soap, 75 parts ; borax, 150 
parts ; ammonium chloride, 25 parts. 
Powder and mix thoroughly. Dampen 
the gloves with a wet rag, dust on the 
powder, and then rub it well in. When 
dry, brush off the residual powder. — 
Druggists* Circular. 

4. — Chloroform, 1 fl.dr. ; alcohol, 2 
fl.dr. ; ammonia water, 10 fl.dr. ; sodium 
carbonate, 2 dr. ; Castile soap, 1 oz. ; 
water, 4 pt. 

5. — Stronger ammonia water, 2 fl.dr. ; 
glycerine, 1 fl.oz. ; ether, 1 fl.oz. ; Castile 
soap, 1 fl.oz. ; water, 2 pt. 

6. — Castile soap, 1 oz. ; borax, 1 oz. ; 
soap liniment, 12 fl.dr. ; alcohol, 2^ fl.oz. ; 
ammonia water, 4 fl.oz. ; boiling water, 
3 pt. 

7. — Curd soap, 1 av.oz. ; water, 4 fl.oz. ; 
oil of lemon, % fl.dr, ; French chalk, a 
sufficient quantity. Shred the soap, and 
melt it in the water by heat ; add the oil 
of lemon, and make into a stiff paste with 
French chalk. 

8. — White soap, 25 parts ; water, 15 
parts ; solution of chlorinated soda, 16 
parts; ammonia water (10%), 1 part. 
Shred the soap, and melt it in the water 
by heat stirring well all the time; when 
lukewarm add the other liquids, and mix 
thoroughly. Put the glove on the hand 
and apply the paste with a piece of flan- 
nel, rubbing the kid from wrist to finger 
tips, 

9. — Castile soap, white, old and dry, 
100 parts; water, 75 parts; tincture of 
quillaia, 10 parts ; ether, 10 parts ; am- 
monia water, stronger, 5 parts ; benzine, 
deodorized, 75 parts. Melt the soiq), 
previously finely shaved, in the water, 
bring to boiling, and remove from the 
fire. Let cool, then add the other in* 
gredi^^, incorporating them thoroui^y. 
The paste should put ^ in ool^^ 
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tubes, or tightly closed metallic boxes. 
It ' can also be used for clothing. 

10. — Kaolin, 8 oz. ; talcum, 4 oz. ; 
borax, 2 oz. ; soap, 1 oz. ; ammonium chlo- 
ride, 4 dr. A powder to be applied with 
a damp cloth. 

11. — Ether, 1 part ; benzol, 2 parts. 
Put the gloves on the hands and rub thor- 
oughly with the solution, with a clean 
piece of flannel. Let the greater part of 
the fluid evaporate, then remove the 
gloves from the hands and hang them in 
a current of warm, dry air until the 
smell of tlie liquid is dissipated 

12. — Tincture of quillalfi, 3 oz. ; ben- 
zine, 13 oz. Mix, and shake for half 
an hour, then set aside for 12 hours to 
eolldify. 

13. — Hard white soap, 3 oz. ; boiling 
Avater, 5 oz. ; stronger ammonia water, 
8 oz. : benzine, 26 oz. Dissolve the soap 
in the water, and when nearly cold add 
the ammonia and the benzine. This mav 
be perfumed with any suitable oil or 
“essence.” 

14. — The following from Dieterich is 
said to be especially excellent : Tincture 
of quillaia, 10 parts ; sulphuric ether, 10 
parts ; ammonia water, 3 parts ; oil of 
lavender, 0.3 part ; deodorized benzine, 
q. s. to make 100 parts. Mix. Shake 
before using. 

13. — Plain benzine, with % part each 
of oil of mirbane and oil of lavender, 
makes, according to one authority, the 
best of all cleaners. 

16. — Doeskin, Wash Leather (Cham- 
ots), and Undressed Kid. — a. — Wash them 
in lukewarm soft water, with a little 
Castile or curd soap, oxgall or bran tea; 
then stretch them on wooden hands, or 
pull them Into shape without wringing 
them ; next rub them with pipeclay, yel- 
low ocher, or umber, or a mixture of 
them in any required shade, made Into 
a paste with ale or beer ; let them dry 
gradually, and when about half dry rub 
them well, so as to smooth them and put 
them into shape ; v^dien they are dry brush 
out the superfluous color, cover them with 
paper, and smooth them with a warm 
(not hot) iron. 

b.-rTake out the grease spots by rub- 
bing them with maa^esia or with cream of 
tarter, Thmi wash them with soap dis- 
solved in water as directed for kid gloves, 
and ahezmrd rinse them, iktst in waimi 
water and then iti cold. Dry* them in 
the sun, or before the fire* AU- gloves 
are better and nmre shapely If dried on 
a^twe tieea or wooto hands,^^^^ 
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Gold. (See also Gilt Mountings and 

Frames.) 

1. — Didl Gold, — A solution of 80 grams 
of chloride of lime, 80 grams of bicarbon- 
ate of soda, and 20 grams of common salt, 
in 3 1. of distilled water, is prepared, and 
kept in well closed bottles. The article 
to be cleaned is allowed to remain some 
short time in this solution (which is 
only to be heated in the case of very 
obstinate dirt), then taken out, washed 
with spirit, and dried in sawdust. 

2. — Matt Gold. — Take 80 grams of chlo- 
ride of lime and rub It up with gradual 
addition of water, in a porcelain mortar, 
into a thin, even paste, which put into 
a solution of 80 grams of bicarbonate 
of soda and 20 grams of cooking salt, in 
3 1. of water. Shake it, and let stand 
a few days before using. If the prepara- 
tion is to be kept for any length of time 
the l30ttle should be placed, well corked, 
in the cellar. For use, lay the tarnished 
articles in a dish, pour the liquid, which 
has previously been well shaken up, over 
them so as to just cover them, and leave 
them therein for a few days. In very 
stubborn cases one may dilute somewhat. 
Next wash the objects, rinse with alco- 
hod, and dry in sawdust. 

3 — Tarnished Gold. — This preparation 
is made up by carefully mixing together 
20 parts of bicarbonate of soda, 1 part 
of calcium chloride and 1 part of com- 
mon salt in 16 parts of water. Of this, 
a small quantity is spread upon the sur- 
face to be cleansed with a soft brush, and 
afterward rubbed well with a piece of 
tissue paper until it is perfectly dry. The 
liquid may be applied either lukewam or 
cold, according to convenience. 

4 . — ^Use rouge on a buff moistened with 
alcohol. 

5. — Use jewelers’ rouge with a brush. 

6. — Chalk, 18 parts; mixed with talc, 
5 parts ; silica, 2 parts ; ahimina, 6 parts ; 
carbonate of magnesia, 2 parts; jewelei-s’ 
red, 2 parts. 

7 . — Rock alum, burned and finely pow- 
dered, 5 parts; levigated chalk, 1 part; 
mix, and apply with a dry brush. 

8. — The JowmaX fur GoldschmiedeJcwist 
gives the following formula for a prepa- 
ration for cleaning and polishing gold, 
stiver and plated were: Aoetlc acid, 2 
parts; sulphuric acid, 2 parts; oxalic 
acid, 1 part; jewelers* rouge, 2 parts; 
distilled water, 200 parts. Mix the acids 
and water and stir in the rouge, after 
first rubbing it up with a portion oi the 
liquid. With a clean cloth, wet with this 
mixture, go well over the article. Eltise 
pfE with hot water, and dry. 


< 805 > 



Cleansing, Bleaching, Etc. 


(Grass Stains) 


— A i>owder of somewliat similar com- 
position Is said to be used by gold and 
silvei-sniitbs. the formula for which fol- 
lows : Chalk, 54 parts ; magnesium car- 
bonate, 5 parts ; alumina, 14 parts ; silica. 
8 parts ; iron oxide, 5 parts. 

and Silver Lace. 

Gold lace, spangles, clasjis, knots, etc., 
may be brushed over with the following 
composition : Shellac, 1 % oz. ; dragon’s 
blood, % dr. ; turmeric root, % dr. ; digest 
with strong alcohol, decanting the ruby- 
led colored tiiicture thus obtained. After 
coating with this comimsition a warm flat- 
iron is gently brushed over the objects .so 
as to heat them only very slightly. (k)ld 
embroidery can be similarly treated. Sil- 
ver lace or embroidery may be dusted over 
with the following powdei- and well 
brushed : Take alabaster, and strongly 

ignite it and while still hot place it in 
corn brandy ; a while powder is tlius ob- 
tained. which is fit for use after heating 
over the flame of a spirit lamp. It should 
i)e dusted on from a linen l)ag. 

G’old Ptdisliiiig I’owdcrs for. 

Carbonate of lead, ‘ilM* parts; carVt- 
onate of lime (chalk), 87 parts; carbonate 
of magnesia, 8 Vis parts; alumina, 21 V 2 
parts ; silica, 15 parts ; jewelers’ rouge, 
parts. Mix together. 

Granites l{etiioval. of 8taiii.s. 

1. — A paste of oxgall, 1 oz. ; strong 
solution of caustic soda, 1 gill ; turpen- 
tine, V/k tabJesi>oonfuls ; pipeclay, enough 
to make it thick and consistent. Scour 
well. 

2. — Mix together whit'Ug, Vi ib. ; soft 
^oai), % lb. ; w’ashing soda, 1 oz. ; sul- 
phate of soda, a piece as big as a walnut. 
Rub it over the surface you propose to 
treat, let it stand 24 hours, and then 
wash off. If it succeeds, try another ix)r- 
1 ion. 

3. — Smoke and soot stains can be re- 
moved with a hard scrubbing brush and 
fine sharp sand, to which add a little 
potash, 

4. — Use strong lye, or make a hot so- 
lution of 3 lb. of common washing soda 
dissolved in l gal. of water. Lay it on 
the granite with a paint brush. 

Gi'aas Stains. 

garment is otherwise wet. 

bring matter of grass— cholorophy II — is 

«blublei>': ■ 

cold 8<^t water* without soap* before the 

2*— remove by ether, in which the col- 

1.^ — Wash the stained places in clean, 
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(«rcase and Stains. 

1. — When the fabric is washable and 
the color fast, ordinary soap and water 
are, of course, elHcient in removing grea.se 
and the ordinarily attendant dirt ; but 
special .soaps are made for clothes clean- 
ing which may pssibly be more efl’ective. 

2. — in the removal of grease from cloth- 
ing with benzol or turpentine, people gen- 
erally make the mistake of welting the 
cloth with the iuri)entine and then rub- 
bing it with a siKHige or piece of cloth. 
In this way the fat is dissolved, but is 
spread over a greater space, and is not 
removed ; the benzol or turpentine evapo- 
rates, and the fat covers a greater sur- 
face than before. The way is to place 
soft blotting paper beneatb and on top 
of tbe grea.se spot, which is to be first 
thoroughly saturated with the benzol, and 
then well pressed. The fat is then dis- 
solved, and absorbed by the paper, and 
entirely removed from the clothing. 

3. — Another methojl, namely, to ai)ply 
a hot iron on one side, while blotting pa- 
per is applied to the oilier, depends upon 
the fact that Hie surface tension of a sub- 
stance dimini.she.s with a I’ise of tempera- 
ture. If, therefore, the temperature at 
difTerent portions oi* .sides of the cloth is 
difTcrent. the fat acquires a tendency to 
move from the hotter jiarts toward the 
cooler. 

4. — Castile soap, in .shavings, t oz.; 
carlwnate of soda, 2 oz. ; borax, 1 oz. ; 
aqua ammonia, 7 oz. ; alcohol, 3 oz. ; sul- 
phuric ether, 2 oz. ; soft >vater. enough 
to make 1 gal. Boil the soap in the 
water until it is dissolved, and then add 
the other ingredients. AJUiough it Is not 
apparent what good 2 oz. of ether can 
do in 1 gal. of liquid, the mixture is said 
to be very efficient. 

5. — Make a weak solution of ammonia 
by mixing the ordinary “liquor atnmonlae” 
of the dirnggist with its own volume of 
cold water, and rub it well into the 
greasy parts, rinsing the cloth in cold 
water fjom time to time until tlie grease 
is removed. The ammonia forms a soap 
with the fatly acixls of the grease, which 
is soluble in water. 

(j. — Strong ammonia water, 4 oz. ; wa- 
ter. 2 qt. ; saltpeter, I oz. ; mottled soap, 
finely sbaved. Z oz. Mix thoropgbly, and 
allow the preparfiUon to stand for sev- 
eral days before using, Cover any grease 
spot with this preparation* rub well, and 
idnae 

7. -^i3[iphor, 1 oz., dissolved in, 3 oz, 
of alco^l ; add 4 oz. pi espance of lempn. 

8. — Cs^phine* 8 oz. ; ; aleohoi, 1 oz. ; 
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sulphuric either, 1 o/. ; essence of lemon, 
t (Ir. 

n. — Alcohol, 8 oz. ; white soap, oz. ; 
o.xgall. l oz. ; essence of lemon. % to 
' < oz. 

10. — Fuller’s earth, 15 parts ; French 
chalk, K part; yellow soap, 10 parts; 
fK?ar1a8h, 8 parts : mix thoroughly, and 
make it into paste with spirits of tur- 
r)entine. Color, if desired, with yellow 
ocher. Form into cakes. 

11. — An earthy empound for removing 
grease spots is made as follws : Take 
fuller's earth, free it from all gritty mat- 
ter by eluttriation with water ; mix with 
Ml lb. of the earth so prepared Mt lb. of 
soda, a.s much .soap, and 8 yolks of eggs, 
well beaten up. with Mi lb. of purified 
oxgall. The whole must be carefully 
triturated upon a porphyry slab, the soda 
with the soap in the same manner as col- 
ors are ground, mixing in gradually the 
egg.s and the oxgall, previously beaten 
together, hicoriiorate next the soft earth 
by slow tlegrees till a uniform thick paste 
he formed, which sliould be made into 
halls or cakes of a convenient size, and 
laid out to dry. A little of this deter- 
gent being scrar)ed ott' with a knife, made 
into a paste with water, and applied to 
the stain, will remove it. 

12. — C>astile .soap, 4 oz. ; hot water. 1 
c|l. When the soap is dissolved add water, 
4 (p. ; water of ammonia. 4 fl.oz, ; sul- 
fthuric ether. 1 fl.oz. ; glycerine. 1 fl.oz. ; 
alcohol, 1 oz. Medical Brief states that 
this is an excellent preparation for re- 
moving grease. 

13. — A soft oxgall soap may be pre- 
pared as follows : Oxgall, fresh, 10 grams ; 
alcohol, 100 grains ; hard soap, 10 grams ; 
soft soap, 10 grams. Boil the o.xgall in 
the alcohol, and strain the tnixlure ; dis- 
solve the soaps in this spirit, and evap- 
orate to the pi-uper consistency on a water 
tmth. 

14. — Castile soap. 4 dr. ; chloroform, 4 
dr. ; ammonia water, 1 oz. ; alcohol, 4 dr. : 
water, enough to make 8 oz. The mix- 
ture blows the stopper out of the bot- 
tle. ' 

The claims of carbon tetrachloride as 
a grease eradicator should not lie over- 
looked. It Is said to be equal to ben- 
zine for this purpose, and is nondnfiam- 
mable. It acta as an anesthetic, and 
must be handled with care. 

13. — Powdered borax, 30 parts ; extract 
of Soap bark, 30 parts ; oxgatl, fresh . 120 
paints; Castile soap, 430 parts: First 

raiike the aeap^bark extract by boiling the 
crui^ted bark in water tintl) It haa as- 
sunied a dark color, then strain the liquid 
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into an evaporating dish, and by the aid 
of heat evai>orate it to a solid extract ; 
then powder, and mix it with the borax 
and the oxgall. Melt the Castile soap 
by adding a small quantity of water and 
warming, then add the other ingredients, 
and mix well. Alwiit 100 parts of .soap 
bark make 20 parts of extract. 

Ifi. — C'astile .soa|). 2 lb. ; potassium car- 
lx)nate, ^ lb. ; camphor, Mt oz. ; alcohol, 
Mt oz. ; ammonia water, Mt oz. ; hot water, 
pt., or sufficient. Dissolve the potas- 
sium carbonate in the water, add the 
soap, previously reduced to thin .shav- 
ings, keep warm over a water bath, stir- 
ring occasionally until dissolved, adding 
more water if nece.s.sary, and finally, when 
of a consistency to become semi-slid on 
cooling, i‘omove fi’oin the fire, and when 
nearly ready to set, .stir in the camphor, 
previously di.ssolved in Uie alcohol, and 
the ammonia. If a paste is desired, a 
liota.sh .soap should be used instead of the 
Castile in the foregoing formula, and a 
portion or all of the water omitted. Soaps 
made from potash remain soft, while soda 
soaps harden on the evaporation of the 
water which they contain •when first made. 
A liquid preparation » may be obtained by 
the addition of .sufficient water, and some 
more alcohol would probably improve it. 

17. — A strong decoction of soap bark, 
preserved by the addition of alcohol, 
would also form a good liquid cleamser 
for fabrics of the more delicate .sort. 

18. — Wood alcohol, 1 gal. ; ether, 1 oz. ; 
chloroform, 1 oz. ; oil of bergamot, 1 dr. ; 
essential oil of almonds, 10 drops. Mix 
them. To be applied with a sponge or 
soft cloth. 

19. — Gasoline, 1 gal. ; chloroform, 1 oz. ; 
bisulphide of carbon, 1 oz. ; essential oil 
of almonds, 5 drops ; oil of bergamot. 1 
dr. ; oil of cloves, 5 drops. Mix them. To 
be applied with a sponge or soft cloth. 
Gloves are best clean^ on the hand. This 
preparation should not be made or u.sed 
at night, or in a room where there is a 
fire, as it is very inflammable. It will 
not stain nor discolor. 

20. — Glycerine, 1 oz. ; sulphuric etber, 
1 02 . ; alcohol, 1 oz. ; ammonia, 4 oz. ; 
Castile soap* I oz. ; mix together, and add 
sufficient water to make 2 qt. Apply, 
and rinse. 

21. — ^^Take 22 lb. of the best white soap 
and reduce it to thin shavings. Place it 
in a Ixjiler, together with water, 8,8 lb. ; 
oxgall, 18,25 lb. ; cover up, aM allow to 
remain at rest all night. In the mornihg 
tiekt up gently, and regulate it so that 
the soap may dissolve without stirring. 
When the Whole is homogeneous, and 
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flows smoothly, part of the water having 
been vaporized, add turpentine, 0.55 lb. ; 
best clear benzine, 0.44 lb. ; and mix well. 
While still in the state of fusion, color 
with green ultramarine and ammonia, 
pour into molds, and let stand for a few 
days before using. The product will be 
found to act admirably, and the yield is 
\'ery good indeed. 

22. — Billiard Cloth, etc, — Gi’ease can be 
removed from billiard or other cloths by 
a paste of fuller’s earth and turpentine. 
This should be rubbed upnon the fabric 
until the turpentine has evaporated, and 
a white powder remains. The latter can 
be brushed off, and tlie grease will have 
<lisappeared. 

23. — Cold Method. — Cocoanut oil, 30 
kgin. ; soda lye, 38® B., 15 kgm. ; potash 
lye, 20° B., 5 kgm. ; ‘‘brilliant” green. 
200 grams ; oil of turpentine, jiurified, 
800 grams ; finely pulverized clay, 26 
kgm. The clay (kaolin), finely sifted, is 
first placed in the vat. The coloring mat- 
ter (“brilliant” green) is rubbed up with 
a portion of the oil, and the balance of 
the latter poured in upon the clay, and 
the two intimately mixed. The colored 
oil Is next added, and all well stirred to- 
gether. Mix the 2 alkaline solutions, and 
pour them in a strong stream into the 
mixture of oil and clay, agitating the lat- 
ter constantly. Finally, add the turpen- 
tine, under constant stirring. The result- 
ant soap is poured into metallic boxes and 
closely covered. Grease spots in garments 
are first covered with a little of the paste, 
well rubbed in. Sponging with warm 
water afterward removes soap and spot 
in the most complete manner. 

24. — Scouring Balls, — a. — Curd soap, 8 
oz. ; oil of turpentine and oxgall, of each 
1 oz. Melt the soap, and when cooled a 
little stir in the rest, and make It into 
cakes while warm. 

b. — Soft soap and fuller’s earth, each 
1 lb. ; beat them well togetlier in a mor- 
tar, and form into cakes. To remove 
grease, etc., from cloth. The spot, first 
moistened with water, ia rubbed with the 
cake, and allowed to dry, when It is well 
rubbed with a little warm water, and 
afterward rinsed or rubbed off clean. 

25. — Sugar, Glue, Bloody Albumen . — 
On white goods, on dyed tissues of cot- 
ton and wool, and on silk, simple wash- 
ing ^Ith water. 

Gutta Percha. 

Bleaching. — l.~Dissolve the gutta per- 
cha In 20 times its weight of boiling 
benzole, addi to the solution piaster of 
vei^ good^^^^ 4^ and agitate the mix- 
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ture from time to time. By reposing 
for 2 days the plaster is deposited, and 
carries down with it all the impurities of 
the gutta percha insoluble in benzole. The 
clear liquid decanted is introduced by 
small portions at a time into twice its 
volume of alcohol of 90%, agitating con- 
tinually. During this operation the gutUi 
percha is precipitated in the state of a 
pasty mass, perfectly white. The desicca- 
tion of the gutta percha thus purified 
requires several weeks’ exposure to the 
air, but may be accelerated by trituration 
in a mortar, which liberates moisture 
which it tends to retain. 

2. — White gutta percha is obtained by 
precipitating a solution of ordinary gutta 
percha in chloroform by alcohol, wash- 
ing the precipitate with alcohol, and final- 
ly boiling It in water, and molding into 
desired form while still hot. 

Cleaning. — This can be done by using 
a mixture of soap and powdered charcoal, 
polishing afterward with a dry cloth with 
a little charcoal on it. 

Hands. (See also Ink.) 

1. — Aniline Stains. — Wash with strong 
alcohol, or. what is more effectual, wash 
with a little bleaching powder, then with 
alcohol. 

2. — Nitrate of Silver Stains. — a. — Paint 
the blackened parts with tincture of 
iodine ; let remain until the black bec*ome.s 
white. The skin will then be red, but by 
applying ammonia the iodine will be 
bleached, leaving white instead of black 
stains of nitrate of silver. 

b. — Nitrate of silver stains may be re- 
moved by rubbing them with a weak so- 
lution of sulphydrate of ammonium or a 
strong solution of Iodide of potassium. 

3. — Nitric Acid Staifis. — Touch the 
stains with a solution of permanganate 
of potassium ; wash, rinse in dilute hy- 
drochloric acid, and wash again. 

Harness Cleaning. 

Unbtickle all the parts, and wash clean 
with soft water, soap and a brush. A 
little turpentine or benzine will take off 
any gummy substance which the soap 
fails to remove. Then warm the leather, 
and as soon as dry on the su^ace apply 
the oil with a paint brush or a swab. 
Neatsfoot oil is the best. 

Harseliair, Wenching. 

If a pure white horsehair is required, 
the hair miwt be white to start with, as 
yellow or gray horsehair cannot Iw made 
pure white. First thorouidily Wash in 
hot sbap and water, then rinse well in 
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clean hot water. Allow to soak about 
12 hours in a solution of peroxide of hy- 
drogen made alkaline by ammonia. Lastly, 
wash in clean water, and dry slowly. 

Ink and Iron Mold. 

1. — Equal parts of cream of tartar and 
citric acid, powdered fine, and mixed to- 
gether. This forms the salts of lemon as 
sold by druggists. Directions for using : 
Procure a hot dinner plate, lay the part 
stained in the plate, and moisten with 
hot water ; next rub in the above powder 
with the bowl of a spoon until stains 
disappear; then rinse in clean water, and 
dry. 

2. — Place the stained part flat in a 
plate or dish, and sprinkle crystals of 
oxalic acid upon it, adding a little water ; 
the stains will soon disappear, when the 
linen should be well wrung out in 2 or 
11 changes of clean water. 

3. — Dip the part in boiling water, and 
rub it with crystals of oxalic acid ; then 
soak in a weak solution of chloride of 
lime, say 1 oz. to 1 qt. of water. Under 
any circumstances, as soon as the stain 
is removed the linen should be thoroughly 
rinsed in several waters. 

4. — The Journal de Phartnncie d* Anvers 
recommends pyrophosphate of soda for the 
removal of ink stains. This salt does not 
injure vegetable fiber, and yields colorless 
compounds with the ferric oxide of the 
ink. It is best to first apply tallow to 
the ink spot, then wash in a solution of 
pyrophosphate until both tallow and Ink 
have disappeared. 

5. — Thick blotting paper Is soaked in a 
concentrated solution of axalic acid and 
dried. Laid immediately on a blot, it 
takes it out without leaving a trace be- 
hind. 

6. — ^To remove ordinary ink (tannogal- 
late of iron) stains, the following treat- 
ment is recommended : In many cases, 
lemon Juice will often prove efficacious. 

7. — ^If this fails, try an aqueous solu- 
tion of oxalic acid, 1 part, to 2 parts of 
water, and rub well with a soft cloth. 
Or use a solution of chloride of tin, 1 
part, to 3 parts of water ; or pure dilute 
muriatic |icid, I part, to 10 parts of 
water. Apply with a camers-hair brus^, 
and then wash in cold water. 

8. — Where the colors of the fabric are 
affected by the aboVe treatment, moisten 

spots with fresh milk and cover tvlth 
:l^e Salt. This shonld be done before 
in^lshlhg. 

O.^lf the fabric is fine and delicate, 
the stain^ portions may be dipsM 
in melted tallow and then pressed for 
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some time between layers of warm pipe- 
clay. 

10. — Try a mixture of 2 parts of cream 
of tartar and 1 part of powdered alum. 

1I‘ — ^Tartaric acid is also recommended. 

12. — Oxalic acid can also be used, but 
is not recommended, as It is liable to de- 
stroy the fibers of the cloth. 

13. — Remove by thoroughly and repeat- 
edly^ moistening the spots with hydrogen 
dioxide solution containing some am- 
monia, and then dry, with exposure to 
light. 

14. — Black Ink Rust. — On white goods, 
warm solution of axalic acid ; weak mu- 
riatic acid. One dyed tissues of cotton, 
repeated washings with citric acid, if the 
color is well dyed. Ditto of wool, same ; 
weak muriatic acid, if the wool is of the 
natural color,* On silk, no remedy. 

15. — Bottles. — For cleaning ink bottles 
the best and quickest agent is oxalic acid, 
but it is a violent poison. Try shaking 
small nails, with water or vinegar, in 
them, and if this does not answer, use hy- 
drochloric acid, carefully washing out 2 
or 3 times after its application. 

16. — Copperplate Prints.— Paint the 
spots with a brush dipped in chloride of 
lime solution until the black spot turns 
a rusty brown; then wash with water; 
next put pulverized oxalic acid on the 
spot. Now, with another brush put a 
few drops of hydrochloric acid on the 
oxalic acid. The rusty spot turns yellow, 
and can be removed by washing with 
water. 

17. — Copying Inks. — ^Violet and other 
copying inks generally consist of a solu- 
tion of glue, glycerine (or other hygro- 
scopic substance) and a basic coloring 
matter. They can generally be removed, 
or decolorized, by treating with a mix- 
ture of alcohol and ammonia .880 (5:1) 
on silk goods; and on white cotton and 
linen goods with a dilute solution of caus- 
tic soda or a 25% aqueous solution of 
ammonia. 

18. — Hands, — a. — ^Use ammonia water, 
muriatic acid, and plenty of water, al- 
ternately, assisted by pumice stone, if 
necessary. 

b. — ^For removing marking ink stains, 
iodine dissolved either with iodide of po- 
tassium or in alcohol, is used, followed 
by aqua ammonia. 

19. — IndeZible Ink.— Stains made from 
nitrate of silver may be removed by 
moistening them with a brush dipped in 
a strong aqueous soiiition of cyanide of 
potassium, and then well washing the lehr 
rie ih water. The cyanide solution is 
very poisonous. 
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20. — Ivdm Ink on Clothiiw . — India ink 
cannot be removed by any chemical 
means, as it is composed of minute parts 
of carbon held in suspension by water. 
Some of the ink may be removed by spon- 
fifing. 

21. — Indui Ink on Paper , — To remove 
a blot, dip a camers-hair brush in water 
and rub over the blot, letting the water 
remain on a few seconds ; then make as 
dry as you can with blotting paper, then 
rub carefully with India-rubber. Repeat 
the operation if not all removed. For 
lines, circles, etc., dip the ink-leg of your 
Instruments in water, open the pen rather 
wider than the line, and trace over, using 
blotting paper and India-rubber, as for 
a blot. Applicable to drawing paper, trac- 
ing paper and tracing linen. If the sur- 
face is a little rough after, polish with 
your nail. 

22. — Markinp hik. — a. — Dissolve 1 oz. 
of cyanide of potassium in 4 oz. of water. 
This mixture is very poisonous, and 
.should, therefore, be used with great cau- 
tion. Moisten the stained part of the 
garment with this solution by dipping it 
into it, or by means of a small brush, and 
in a few hours the stain will be oblit- 
erated. 

b. — To a solution of strong cyanide of 
potassium add a few grains of iodine. Re- 
peated applications will remove any .stain 
caused by nitrate of silver, 

c, — Grimm, in the Poly tech nisches No- 
tizblntt, proposes the following method for 
removing indelible ink and other silver 
stains without the use of cyanide of po- 
tassium : Chloride of copper is first ap- 
plied to the tissue ; it is next washed with 
hyposulphite of soda solution, and after- 
ward with water. It is said that this 
may be employed on colored woven cotton 
tissues. For white cottons and liriens, di- 
lute solutions of permanganate of potash 
and hydrochloric acid, followed by the 
hyposulphite of soda and clear water, are 
preferable. 

d, — Wet with chloride of lime, and af- 
terward rinse in a little ammonia or so- 
dium of hyposulphite. 

e. — ^Rub with tincture of Iodine, then 
Avash with ammonia. 

23.— Paper. — ^a. — Take of chloride of 
lime, 1 ib„ thoroughly pulverized, and 4 
qt. of soft water. The above must be 
th^ughly shaken when first put together. 
It is r^tiired to stand 24 hours to dis- 
solve the chloride of lime ; then strain 
through a cottqn cloth, after w^ch add 
a teaspoohfii! bf acetic acid (No:' 8 com- 
mercial) to every ounce of the chloride 
of lime water. The eraser is used by re- 
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versing the penholder in the hand, dipping 
the end of the penholder in the fluid and 
applying it, without rubbing, to the word, 
figure or blot required to be erased. When 
tlie ink ha.s disappeared absorb the fluid 
with a blotter. 

b. — Mix equal parts of oxalic and tar- 
taric acids in powder. When to be used 
dis.solve a little in water. It is poison- 
ou.s. 

c. — Oxalic* acid, mixed with citric acid, 
may be used, 

d. — Equal parts of cream of tartar and 
citric acid in solution with water. 

e. — A more powerful one, a saturated 
.solution of oxalic acid in water. 

f. — Cold aqueous or acetic acid solution 
of calcium hypochlorite, bleaching powder 
or eau de .lavelle. 

g. — Immer.se blotting paper or any .sim- 
ilar material in a hot, concentrated solu- 
tion of citric acid, roll it into a pencil, 
and coat the larger portion of It with 
paper or lacquer. Moisten the eraser with 
water, and rub over the ink to be re- 
moved. Drop upon the ink spot a drop 
of water containing chloride of lime. The 
ink immediately disappears. 

h. — Take alum, 1 part ; sulphur, 1 
part ; amber, 1 part ; potassium nitrate, 

1 part. Powder, and mix. Keep in well 
closed vials. A little of this powder, 
dropped on a fresh ink spot, or fresh writ- 
ing, and rubVjed with a bit of cloth or 
blotting i^aper, removes the mark com- 
pletely. 

i. — The following makes a good “two 
.solution” ink remover. Solution A : Cit- 
ric acid, 1 part ; concentrated borax so- 
lution, 2 parts ; distilled water, 16 parts. 
Dissolve the acid in the water, add the 
borax solution, and mix by agitation. So- 
lution B : Calcium chloride, 3 parts ; con- 
centrated borax solution, 2 parts ; water, 
16 parts. Add the calcium chloride to 
the water, shake well, and set aside for a 
week, at the expiration of which time de- 
cant the clear liquid, and to it add the 
borax solution. Directions for use : Sat- 
urate the spot with solution A, apply a 
blotter to take off excess of liquid, then 
apply solution B. When the stain has 
disappeared, apply the blotter, and wet 
the spot with elean water. Absorb this 
with a blotter, and repeat, applying water 
2 or 3 times (t© remove residual chemi- 
cals) ; ftnally ^ between 2 sheets of 
blotting paper. Spots rembved by this 
agent never return, and cannot even be 
brought back by the use ©f chemicals, 

J,— Aii excellent formula, and one that 
few Inks ban resist, Is ks follows: (l) 
Mix in i^ual chloridev 
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potassium hypochlorite and oil of pepper- 
mint. (2) Sodium chloride, hydrochloric 
acid and water, in equal parts. To use : 
Wet the spot with (1), let dry, then pen- 
cil it over llRfhtly with (2). and rinse In 
clear water. 

k. — A good single mixture, which will 
answer for most inks. Is made by mix- 
ing citric acid and alum in equal parts. 
If desired in a liquid form, add an equal 
part of water. In use, the powder i.s 
spread well over the spot and (if on cloth 
or woven fabrics) well rubbed in with the 
fingers. A few drops of water are then 
added, and also rubbed in. A final rins- 
ing with water completes the process. 

l. — Blotting paper . which admits of 
completely removing from paper wet as 
Avell as dry ink spots, after moistening 
with water, is produced as follows : Dis- 
solve 100 i)arts of oxalic acid in 400 
parts of alcohol, and immerse porous 
white paper in this solution until it is 
completely saturated with it. Next hang 
the sheets up, separately, to dry, over 
threads. Such paper affords great ad- 
vantages, but its characteristic applica- 
tion is serviceable for ferric inks only, 
while aniline ink spots cannot be removed 
with it after drying, 

m. — Inking Over Erasures. — A corre- 
spondent of Machinery writes : “I en- 
close a piece of tracing cloth which I 
think would be of Interest, as you will 
notice the lines have been erased in two 
places, and one of them j>olished over 
again, which makes a good surface to ink 
on, and does not catch the dirt as the 
unpoll.shed part would. The polish is put 
on with French chalk or soapstone, and 
then rubbed down with a good clean white 
blotter. It is best to split the blotter 
to insure its being clean, and to have two 
grades of chalk, one hard and one soft, 
the latter to be used first, then the hard.” 

24. — Printers* Ink. — ^a. — Put the stained 
parts of the fabric into a quantity of 
benzine, then use a fine, rather stiff brush, 
with fresh benzine. Dry, and rub bright 
with warm water and cured soap. The 
benzine will not injure the fabric or dye. 

b. — ^Place a thick pad of white blot- 
ting paper beneath the sheet of paper 
which is soiled; then apply sulphuric 
ether with cotton wool, gently nibbing. 
Finally, apply white blotting paper to 
absorb the color. Continue the applica- 
tion of fresh ether, and repeat untii all 
stains disappear. Dp this away from a 
lli^t. ■ • 

Ink is saalUble in eth^ bit 
o3l ' tui^entih^ and bsnziiie. gashing with 
battstie iyes is Slab raecantnanded. 
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d.— This is not an easy matter. It is 
said, however, that it can be accomplished 
to a limited extent by means of ether or 
a solution of soap in water, naphtha, ben- 
zol, hot solutions in water of potassium 
or sodium h.vdroxide (caustic potash or 
.soda ) . 

25. — Printing Pads, To Remove Aniline 
Ink from. — Saturate a sponge in water 
as hot as possible to bear the hand in, 
pass the wet sponge across the face of 
the pad, and the ink will disappear. Then 
rinse off the face with the sponge, dipped 
In cold water. Experience has also taught 
that when the print begins to get dim, 
if you will dampen the face of the pad 
with a sponge dipped in cold water, the 
ink becomes as bright as at first, and in 
this way a much larger number of let- 
ters may be pulled than if this process is 
not employed. 

2fi. — Red Ink. — a. — Stains of red ani- 
line ink may be removed by moistening 
the .spot with strong alcohol acidulated 
with nitric acid. Unless the stain is pro- 
duced by eosine, it disappears without dif- 
ficulty. Paper is hardly affected by the 
process ; still, it is always advisable to 
make a blank experiment first. 

b. — Make a solution of 7 parts of so- 
dium nitrate and 15 parts of dilute sul- 
phuric acid in 500 parts of water ; apply 
to the spot of writing to be erased with 
a camel’s-hair brush, and rinse cai’efully. 

29. — Wood. — a. — Mix 1 lb. of sidphuric 
acid and 2 qt. of water. Apply to the 
stain after scouring with sand. 

b. — Put a few drops of spirits of niter 
(nitric acid) in a teaspoonful of water, 
touch the spot with a feather dipped in 
the mixture, and, on the ink disappear- 
ing. rub immediately with a rag wetted 
in cold water, or it will leave a white 
mark. It should then be polished. 
Instruments. 

1, — Brass.— a. — ^If the instruments are 
very much oxidized, or covered with green 
rust, first wash them with atrong soda 
and water. If not so very bad, this first 
process may be dispensed with. Then ap- 
ply a mixture of 1 part of common sul- 
phuric acid and 12 parts of water, mixed 
In an earthen vessel^ and afterward pol- 
ish with oil and rottan stone, well scour- 
ing with oil and rotten stone, and using 
a hiece of scrfi leather and a little dry 
rotten stone td give a hfrllhant polish. In 
future cleaning, oil end rotten stone Will 
be found sufficient, 

b.— Take a strip M linen, satn- 

CAte with oil rotten stone* 

put around tlie tuldhg of InsttUment, and 
backward forward ; polish with 
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dry rotten stone. Do not use acid of any 
kind, as it is injurious to the joints. To 
hold the instrument, get a piece of wood 
turned to insert in the bells ; fix in a 
bench vise. The piece of wood will also 
serve for taking out any dents you may 
get in the bells. 

c. — Oil and rotten stone for this pur- 
pose, though very efficacious, are objec- 
tionable on account of dirt, the oil find- 
ing its way to the pistons, and because 
the instrument cleaned in this manner so 
soon tarnishes. Dissolve some common 
soda In warm water, shred into it some 
scraps of yellow soap, and boil it till the 
soap it all melted. Then take it from 
the fire, and when it is cool add a little 
turpentine and sufficient rotten stone to 
make a stiff paste. Keep it in a tin box. 
covered from the air, and if it gets hard, 
moisten a small quantity with water for 
use. 

2. Drawing Instruments. — ^If the lac- 
quering is badly spotted, clean it off with 
strong alcohol, and then polish the brass 
or German silver with the following paste 
by means of flannel and a little water, 
and polish off with clean chamois leather 
or cotton cloth and a little whiting, after 
which you might revarnish with shellac 
dissolved in alcohol, colored with a lit- 
tle dragon's blood, which can be got from 
any apothecary : Soft soap, 3 oz. ; sweet 
oil, H oz. ; turpentine, V*, oz. ; powdered 
rotten stone, 4 oz. ; finest flour emery, 
1 02 , ; fine powdered crocus of antimony, 
% oz. Melt the soap, oil and turpentine 
together, add the powders, a little water 
to make a stiff paste, and mix well. 

3. — Rust. — a. — The following receipt is 
highly recommended by Kraft und Licht : 
Lay the instruments overnight in a satr 
urated solution of chloride of tin. The 
spots of rust disappear by reduction. 
After their removal rinse the instruments 
well in clear water, and immerse them 
in a hot suds made with soda soap, and 
dry well. Though not absolutely neces- 
sary, yet it is advisable to give them am 
other cleansing with pure alcohol and pol- 
ishing powder. 

b. — Another simple means for the re- 
moval of rust is common petroleuift. Still 
another method is to grease them with 
paraffine oil. This is rather irksome with 
comphegted instruments, and with nee- 
dles s^rcely possible to dd properly and 
effiectively. i:he following substitute is 
recommended: 

c. ^Make up % solution of 1 parts of 
paraffine oil in parts of benalne. In 
this dip the instriiments, whk^ have be- 
coine thorotisd# lay lying in warm 
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air. Work their movable parts, if they 
are forceps or scissors, when immersed, 
to allow the fluid to penetrate every crev- 
ice. Now place them upon a tray, in a 
warm place, to allow the benzine to evap- 
orate. Needles are simply thrown into 
the solution, allowed to remain a few 
minutes, the liquid drained off, and the 
needles left to dry by the natural volatil- 
ization of the residual benzine, 

d. — Brodie gives the following as an 
effective method {Jour. Brit. Dent. As- 
soc.) ; “ Fill a suitable vessel with a sat- 
urated solution of stannous chloride in 
distilled water. Immerse the rusty in- 
struments, and let them remain overnight. 
Rub dry with chamois after rinsing in 
running water, and they will be of a 
bright silvery whiteness.” 

e. — ^If instruments are badly rusted, the 
best plan is to send them to a cutler or 
instrument make and let him regrind 
and polish. If only superficially attacked, 
the following will answer admirably : Po- 
tassium cyanide, 16 parts ; levigated chalk, 
30 parts ; soap, shaved, 15 parts ; water, 
sufficient. Dissolve the soap in sufficient 
water to make, with the chalk, a thick 
paste, in which incorporate the cyanide. 
With this padte rub the blades well until 
the rust disappears and a polished sur- 
face is attained. The operation is ren- 
dered more rapid if the blades or objects 
be soaked in kerosene overnight, and the 
surface rust scraped off with anything 
that will not scratch the blades. Do not 
forget the deadly nature of the scouring 
paste, and take proper precaution to pro- 
tect the hands. Use an old stiff tooth 
brush in applying the paste. 

f. — A medical exchange recommends 
first rubbing with wood ashes and soft, 
water, then soaking in a weak solution of 
hydrochloric acid in water (about 10 to 
15 drops to the fluid ounce) for a few 
hours, to remove the rust and grease; 
then washing well in pure soft water. 
The next step is to place them in a bath 
consisting of a saturated solution of tin 
chloride. Let them remain 10 to 24 hours, 
according to the coating desired. When 
removed from the bath, wash them clean 
in pure water, and dry well. When fin- 
ished, the steel will appear as if nickel- 
plated. 

4.^^terUiziing DenM /nstrtimente.-— a. 
-—Martin iEsaentUOs of Surgery} too 
ommends the following treatment for aU 
surgdit^l iiuttruinents ; Brush with a so- 
lution of oatbolic acid (1.20) ; sterUisse 
by roai^iim filing, or by storing for 1 
hour # a oarbolk^ station, 
the opiMtioii keep in a ear^ltc solu^ 
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tlon. To prevent rusting^ boil in 1% so- talned it is really d prise, and if it 
lution of sodium oattKtnate. away it may be inserted as far as posj^ble 

b.— A vary efTeetual method is to place into a wooden handle. To use the stone, 

the instruments in metal boxes and heat when it is once obtained, is the next thing, 

in an ordinary oven (200<» F.) for % to This is done by holding it firmly in the 

I hour; they may then be used dry. hand and moving it about in all direc- 

tions, like curling brass. There is no 
Iron and Steel. stated number or size of the curl, but 

1.-— Finishing and Polishing.-^We now this is quite a matter of taste, and must 

come to the means adopted for fin- be left to the operator. Another way of 

ishing and polishing steel and iron. Take, finishing iron and steel is with the scraper, 

for instance, a surface of steel as an which is used with both hands, and the 

example. The square stem of a drilling work must be scraped in various direc- 

Instrument wiU form a very good subject. tions, but with regularity. Large sur* 

After it is roughed out and the work all faces are sometimes done in this way. 

done, it must be draw-filed, and this must Lathe beds at times are done so, but we 

be done with a superfine file, and the think this is somewhat out of character, 

lines must be kept quite strai^t, other- as the fact of continually drawing the 

wise it will require so much emery poppit head up and down the bed pro- 
paper that the edges will lose the sharp dUces a series of lines which looks most 

angles which are the beauty of the work, unsightly. Regarding all this, it is all a 

And ordinary workmen can rub away matter of taste, and the style of finish 

with emery paper, but in so doing he must be left to the operator, 

may spoil the appearance of a piece of 2. — Grinding . — ^The method generally 

good work, and that without knowing It. employed by machinists in grinding and 

To avoid this, the smoother and better it polishing either new or old work is to 

is filed the less paper will it require. To mix the polishing material With oil, usu- 

get the beautiful finish we see on the best ally refuse machinery oil ; in most cases 

work a piece of flour emery paper, well this is a great mistake, and has caused 

worn, and a little oil upon It, will be the loss of time, patience and money, 

found the best thing to use, and when this Take, for instance, the grinding to a true 

has been well worked, to get the high bearing of a stopcock, a valve seat, or a 

polish, a piece of wood, flat upon the sur- slide valve. There is few machinists btit 

face, with some fine crocus, will bring what have had more or less of that class 

it up to this state ; and if any deep of work to do, particularly in jobbing 

scratches be there, you will at once ob- shops, and we seldom find one who uses 

serve them, and to remove them, in all the same method of accomplbihing the job 

probability, it will have to* be filed all that Is practiced in shops where that 

over again. Now, to avoid all this loss class of work is made a specialty. In 

of time, great care must be taken that the fitting and grinding die plug Into the bar- 

scratches are removed before any attempt rel of a cock a little judgmesit and care 

is made to polish. Having finished the will save a great deal of hard labor, ai^ 

Work, so iar, many prefer to see it left in no Case cAiould oil be mixed laltli any 

stndi^t ; others, again, like to see it in of the grinding mateHal, for die fOlIn#- 

some way ornamented. Now, diere are ing reasons ; If fine emery, ground gliun, 

severe ways of doing thia First, then, or sand, Is used with <ni. It rogufires 

to cross dm surface. This is done by fold- a lew turns of the |dug in the barrel io 

Ing a :pleoe of emery ^btnmr tiglitly around break up the grains Of die grilidifig 

a file, but dm pnicets is not the mrn^idy Isiiai into very fine particles die ihelal- 

pudilng . Itv anroBs die< woi^ and maidng a i lie surfaces also grind off, s^ die fihe 

mafic,' tmi it requires some inmctioe to : panicles of mem mixing ^ vwith 

'imadiicn^^ca-<'-#ood;;'>pidte]m ' :griii4ing'>'mamrial' 'ihd' 

mm take a kind of circular acUon ; : aiid ‘ |a^te cff me tham^^ 

..by.;. eath. '-hsm/vbeoiiineSf .eb> to ^ . ^lii^fbie to grind'or:'biniig 

■ faces.' to a''.bea]^,''.'’-’aS\'.lhe-'.'^^^ 

tlerv.'...|iniab>4MA'-be’Kta;^ ^ sfuff 
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between the surfaces ; should the barrel 
and plug bear equally all over when fitted, 
it requires more care than if It were a 
top or bottom bearing, as that i>art of 
the barrel and plug across the waterway 
grinds twice as fast as the other parts ; 
therefore, it should be kept the driest 
Now tins objection holds good in the 
grinding of valve seats or slide valves, to 
wit : the separation of the surfaces of 
the metal by a thick, pasty grinding ma- 
terial. In order to bring the surfaces to 
a perfect bearing rapidly, and with lit- 
tle labor, the following directions will be 
found worth a trial: To grind a stop- 
cock of any kind, first see that the plug 
fits the barrel before it is taken from the 
lathe. Run a half-round smooth file up 
and down the barrel to break any rings 
that may be in it ; a few rubs of a smooth 
file back and forth over the plug will 
break away any rings or tool marks on 
it Wipe both parts clean. Use for grind- 
ing material fine molders* sand, sifted 
through a fine sieve Mix with water in 
a cup, and apply a small quantity to the 
parts that bear the hardest. Turn rap- 
idly, pressing gently every few turns ; if 
the work is large, and the lathe is used, 
run slowly; press and pull back rapidly 
to prevent sticking and ringing; apply 
grinding sand and water until a bearing 
shows on another part, then use no more 
new sand, but spread the old that has 
wprked out, over the whole surface. Turn 
rapidly, pressing gently while turning ; 
withdraw the plug, and wipe part of the 
dirt off, and rub on the place a little 
brown soap ; moisten with water, and 
press the surfaces together with all the 
force at hand, turning at the same time. 
Remove the plug and wipe both parts 
clean ; next try the condition of the bear- 
ing by pressing the dry surfaces together 
with great force. If the parts have been 
kept closely together while grinding, and 
the plug has not rubbed against the low- 
er part of the barrel, the surfaces will be 
found bright all over and a perfect bear- 
ing obtained. If an iron barrel and a 
brass plug are used, or two kinds of brass, 
a hard and soft metalf soap should be 
used freely when finishing up, as the ten- 
dency to form rings is greater when two 
different metals are used. 

in grinding a slide valve which has 
been In use until hollow places have worn 
In the burfaee, emmy mixed with water, 
or sand and water, will be found better 
than oil, unless a light body of oil* such 
as kerosene* Is used. U waSir is used 
with the grlhdhig material* seep idiould 
be rdblM on hollow ple^ and tho griiid* 
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ing stuff should be applied to the high 
parts in small quantities, keeping the low 
parts clean and dry until an even sur- 
face is obtained all over; then the worn- 
out stuff should be used for finishing up. 
In polishing metal, oil that will gum up 
should not be used with the polishing 
material unless for a dead fine polish. 

3.— Picfciinp and Cleaning. — Castings 
that are to be machined require to have 
the scale and dross removed, and while In 
certain cases the sandblast is used for 
this purpose, the more common practice 
is to subject the castings to an acid 
“ pickle.” 

Iron castings are usually pickled with 
sulphuric acid or hydrofluoric acid, the 
former being most commonly used. The 
sulphuric acid pickling solution is usu- 
ally made up of 1 part of sulpruric acid 
to 10 parts of water. The sulphuric acid 
should always be poured in the water 
while the latter is being stirred. The 
reason for this is that a chemical reac- 
tion takes place which causes the bath 
to become quite warm ; but there is no 
dangerous ebullition If properly mixed. 
But if the water is poured upon the sul- 
phuric acid, the latter, being much heavier 
than water, remains at the bottom. When 
an attempt is made to stir the solution 
the water enters the acid In small streams, 
and is Instantly raised to the boiling 
point, generating stream, which may cause 
an explosion. Such an accident would 
be likely to draw the concentrated acid 
over the workman, and result in serious 
burns. 

Sulphuric acid will no attack the sand 
or black oxide of iron forming the scale 
upon castings, but the sand and scale 
are porous, and the acid soaks through 
and attacks the Iron under the scale. It 
finally dissolves a sufficient amount of 
iron under the scale to loosen the latter. 
When the workman sees that the scale 
is all loose, the eastings should be re- 
moved and washed, preferably with hot 
water. If the castings are small, it Is 
a good practice* after washing, to Im- 
merse them in a soda solution for a short 
time in order to thoroughly neutraliae any 
acid. 

One great objection to the use of sul- 
phtirlo add as a pleading solution is that* 
if there are any soft or spongy ^;>ots In 
the iron the add will penetrate Hmmo* 
and It would be praotieaily knpoeslble Os 
wash it out or neutralise It In the soda 
bath. Any add thus entrapped In the 
oestings win eonthsue to eat uptfi ft ls 
change to eidphate of Irop or g ree n vlt* 
rioi wiu tml to miko m apoiegy 
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or soft spots In the iron still worse, and 
may weaken the castings to a large ex- 
tent. If the acid has been used a num- 
ber of times, a large portion of it is 
converted Into green vitriol, and hence the 
solution will not attack the iron. In 
this case it is necessary to add more acid 
to the bath, or else to throw away the 
old bath and make up a new one. 

While the workman may receive quite 
serious burns from sulphuric acid, it Is 
not nearly as dangerous as hydrofluoric 
acid. The thin hydrofluoric acid will pen- 
etrate the skin and attack the flesh and 
bones underneath, and may result in very 
serious injuries. It will also attack the 
fingernails very readily ; but if used with 
care, it makes a pickling solution which 
has a number of advantages over sul- 
phuric acid. 

Hydrofluoric acid is commonly sold in 
three grades. The first contains 30% of 
acid, the second 48%, and the third 52%, 
the balance of the solution being water. 
The 30% solution is that usually em- 
ployed for pickling castings. One gallon 
of the 30% solution should be used to 
20 to 25 gal. of water. If it is desired 
to pickle more rapidly, less water may 
be used ; and if it is desired to get more 
use of the acid — ^that is, make it do more 
work — slightly more water may be used. 
Hydrofluoric acid does not act upon the 
iron to an appreciable extent, but attacks 
the sand and dissolves it It also dis- 
solves the black oxide of iron. 

When castings are pickled in sulphuric 
acid the surface is left with a dull or 
black appearance. When pickled in hy- 
drofluoric acid the surface has a much 
whiter and often almost silvery appear- 
ance. The surface of castings pickled 
with hydrofluoric acid is also very much 
smoother than those pickled with sul- 
phuric adcL For this reason, hydrofluoric- 
acid pidtUng^ is used in almost all cases 
in which the parts are to be polished or 
nickelplated, and sulphuric-acid pickling 
only In oases where it is desired to re- 
move the scale so as to facilitate the 
madiining of the castings. 

When pickling with hydrdluoric acid 
the small castings, may put inh> the 
bath and the larger ones may have the 
add p<mred over Jhem, Just^^^^ if virorklng 
isdth sulphurio acid. The hydrofluortcr 
add alivaye used cold but should 

cah be mad repeatedly by adding 
^ orladha} auimtity cl 
'add M ' "Of/.'oastr^ 

alter they si^ iMdkr 
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led in hydrofluoric acid, they should be 
washed with hot water immediately after 
coming out of the acid, and should be 
left in the water until they are heated 
through. If this is done when the cast- 
ings are taken out of the water they will 
dry quickly from the heat which they 
have absorbed from the water. If the 
castings are washed in cold water they 
will remain wet of some time, and hence 
will rust. A little lime is frequently add- 
ed to the washing water which is used 
after hydrofluoric-acid pickling. 

When handling concentrated hydroflu- 
oric acid, the workms^should always use 
rubber gloves. If any acid is dropped or 
splashed on the skin it should be washed 
off at once with water and dilute am- 
monia, and this will usually prevent any 
injury. The dilute hydrofluoric acid of 
the pickle bath will not attack the skin 
Instantly, but the workman should never 
put his hands into this solution, as it 
will attack the hands to some extent, and 
will result in serious sores if he persists 
In handling the castings when wet with 
the pickling solution. The dilute sul- 
phuric-acid pickling solution will not in- 
jure the hands if it is spilled upon them ; 
in fact, Its only effect is to make the skin 
coarse and rough. 

4 . — Polishing and Protecting, — a. — Usu- 
ally, the article to be polished is first 
rubbed down with emery of gradually in- 
creasing fineness, after which the article 
is moistened with alcohol or water, and 
polished with Vienna lime, rouge or tin 
putty. 

b. — Use tin putty and hartshorn, tritur- 
ated in alcohol. Use with any soft leath- 
er. This is an excellent polish. 

c. — Take an ordinary bar of mafleable 
iron, in its usual merchantable state, re- 
move the oxide from its surface by the 
application of diluted sulphuric acid, after 
which wash the bar in an alkaline Solu- 
tion, then cover the entire bar with tfll 
cn* petroleum. The bar is then reader fbr 
the chief process. A mu^ surla^ is 
so prepared that a uniform, or nehrl^ 
uniform, heat can be maintained within 
it, and in this furnace the bar is piAced. 
Care must be taken that too great a heat 
Is not imparled to it, for oh this 

the success of the operation. Wheh the 
bmr approat^es a red and when the 
redness Is just a eortidti 

ihdteaUon that the 

attained. The bar than at miee 
moved .and^ paMOd the imis^ 

to have a dark, poiMeck wmtmtk 
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and the appearance of Russian sheet b. — ^Briaht Polish Like Steel. — Blue 

iron. vitriol, IMs oz. ; borax, IH 02 . ; prussiate 

d. ^Take a spongy piece of fig-tree of potash, oz. ; charcoal, 1% oz. ; 

wood and well saturate It with a mixture salt, % pt. Pulverize, and dissolve in 

of sweet oil and finely powdered emery, qt of hot water; add 1% gaL of lin- 

and with this well rub all the rusty seed oil; mix well. Bring the Iron or 

parts. This will not only clean the ar- steel to the proper heat, and cool in this 

tide, but will at the same time polish solution 

it, and so render the use of whiting un- c. — Brilliant Luster, To Give.— Pulver- 

necessary. Szed arsenious acid, 7% dr. ; elutriated 

e. — Bright iron or steel goods (as pol- bloodstone, 7H oz. ; antimony trichloride 

ished grates and fire irons) may be pre- (butter of antimony), 3% 02 . Pour over 

.served from rust in the following man- these materials 5 pt. of 90% alcohol. Di- 
ner : Having first been thoroughly cleaned, gest at a gentle heat, shaking frequently, 

they should be fljbted over with pow- When iron is polished with this fluid it 

dered quicklime and thus left until want- precipitates upon it a thin film of anti- 

ed for use. Coils of piano wire are cov- mony and arsenic, which protects the iron 

ered in this manner, and will keep free from oxidation, and also gives It a fine 

from rust for many years. appearance. 

f. — Dissolve % oz. of camphor and 1 d — Cement Wash for the Protection of 

lb. of hog*s lard, and take off the scum ; Ironwork. — According to La Hevnf Tech- 

then mix with the lard as much black nique^ coatings or coverings of cement 

lead as will give the mixture an iron have been employed by certain railway 

color. Rub the articles all over with companies in France for some years past 

this mixture and let them lie for 24 to protect the metallic portions of bridges 

hours; then dry with a linen cloth, and crossing their lines from the rapid de- 

they will keep clean for months. struction to which such parts are liable 

g. — Table knives which are not in con- by reason of oxidation, through being con- 
stant use should be put in a case con- tinually exposed to the action of clouds 

taining a depth of about 8 in of quick- of steam and gas, products of combus- 

lime. They are to be plunged into this tion escaping from the locomotives. Por- 
to the top of the blades, but the lime merly the practice was to protect struc- 

must not touch the handles. tures that were most exposed to dete- 

h — Steel bits that are tarnished, but rioration by providing sheet-metal guards, 

not rusty, can be cleaned with rotten in the form of reversed channels, secured 

stone, common hard soap and a woolen to beams in a direction parallel to the 

cloth. lines At present, a coating of cement 

1. — Finished Surfaces. — Oil is usually is used. To apply the oement, brush down 

employed for polishing delicate instru- the ironwork with a heather broom damp- 

ments, which tends to soil those using ened with a rag or whitewash brush, and 

them. Oil may be advantageously re- afterward app^ two coats of Portland- 

placed by a mixture of 3 parts of glycer- cement wash, made rather thick, to which 

ine and 1 part of alcohol for large sur- has been added a proportion of fine sharp 

faces. When small ones are to be treated, sand. In Berlin, a coating of mortar 

pure glycerine can be used. containing one-third part of cement has 

S,-— -Iron.-— a.-— You cannot keep the likewise been successfully employed for 

bright color of polished inan on the hot preserving the parts of Ircmieork Which 
parts of an ' engine without constant at- are buried in the ground. 
tenUon and wiping with engine oU. Ox- e.^K^s, Keyrings, and Other ArtieleB 
alic nold may h^p the cleaning, but the of Iron.-^FIii!8h them well with a dead 
add left on the bright surface favors oxi- smooth file, then mix some fine emery 

detlon. For cleaning, use trlpolL rotten atid oil together, hold the key in wood 

stone or pulverized piisnioe stone, with damps, take some long strips of wash 

eaaNhe or kerosene oil. Neglected or dirty leathm*, dtp in the abiWe, and polish well 

aaay he removed with a acroper land every part unUl all aedTs dlsai^r; Omii 

fine awry paper* and afterward rubbed tie 2 or 3 doz* on a piece of Mti bUUhttg 

oh, Krery part of bright work w^re, W Hfhi iron IW with WWr 

around an engW should be wiped with scraps burnt ana made Into a fine 

oli fifiWWe hnmediately dlseolors a der, oover bottW ^ ^ 

dean, fiupwe. Foiw w lubri- W the keys on thii, war 

mm Wtkh fotw game jw oil only, and up with m ^ laaWr 

oidy Whan necosWr* "rm mm ptdWh a hd on, ^ in a i#w JW 

tnaw it wk oold mm ww tumi w Mt fit ltd Iw mm mm fit 

im) 
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minutes, then open the box, take out the 
keys quick, ptemge thm in oil-^water 
makes them too brittle; now repeat the 
polishing as before, with long leather 
strings dipped in the oil and emery, until 
all the black from the hardening Is off 
every part; thmi take them to the brush- 
ing frame, charge your brush well with 
flour of emery, keep turning the key in 
every direction until the polish begins to 
appear; after this dip them in slaked 
lime, and get off every particle of grease. 
Take them to another brushing frame, the 
bruEdi charged with crocus and water; 
keep dipping the key in occasionally^ and 
follow vp process on the brush until the 
polish comes up well. To put the extra 
gloss or polish on, toke the leather strings, 
as before, this time dipped In a mixture 
of putty powder and water; work the 
string well over every part until a dark 
polish comes up. If you wish a higher 
polish, It is done by hand; that is, girls 
dip their hands in the putty powder mix- 
ture above, and rub every possible part 
up with the palm of the hand, and this 
gives the beautiful polish that is upon 
them. 

f. — -Plates, Wire, etc.-^Boden recom- 
mends the following method of brighten- 
ing the surfaces of iron plates, wire, etc., 
as the result of numeroous experiments 
made in the laboratory of the Industrial 
Museum at Munich : The object, what? 
ever it may be, just as it comes from the 
forge, is laid for the space of 1 hour In 
dilute sulphuric acid (1-20 part acid). 
The action of tiie acid may be increased 
by the addition of a little earboUc acid(?). 
The forge scales are loosened by the ac- 
tion of the add, and the object Is then 
washed clean with water and dried with 
sa^ukt. Next, it is held for an Instant 
in nitrous ad^ the operator, of course, 
being bn his guard against the nitrous 
fumes, Washed egain carefully, dried in 
sawdust, and rubbed over clean. Iron 
goods thus treated acquire a perfectly 
bt^t, pure surface, having a white 
ghmoe, without the intervention of any 
medianical process of polishing. 

g. — Pots. Iron^-rr^lt a few ounces^ of 
wedilng soda (sodium earhomite) 

the ffh w boil tmtii the 

■ , fwmi 'iron om^ by . 

.«d4» ^ l ■. ■ 

eldest^; 


Heat the goods again so that the wax 
may spread on them ; then rub them over 
with a piece of serge. 

6 . — Machinery t Tools, etc.— ^.^T#o or 
three cents’ worth of paraffine, chlpp^ - 
line, are added to 1 1. of petroleum in a 
stoppered bottle, and during 2 or 3 days, 
from time to time, shaken up until the 
paraffine is dissolved. To apply it, the 
mixture is well diaken, spread upon the 
metal to be cleaned, by means of a woolen 
rag or brush, and on the following day 
rubbed off with a dry woolen rag. 

b. — ^In a corked bottle, mix 20 parts 
of petroleum with 1 part of paraffine ; ap- 
ply the mixture by means of a rag or 
brush, and rub well the next morning 
with dry wool. 

c. — Oil of turpentine, 5 parts; stearine, 
25 parts ; polishing red, 25 parts ; animal 
charcoal, 25 parts; stir into spirit, and 
shake well until a homogeneous liquid 
mass has been obtained. This is applied 
widi a brush, and the spirit allowed to 
evaporate. The surface is then rubbed 
with a mixture of 25 parts of red and 
45 parts of animal charcoal. 

d. — The chemical laboratory of the In- 
dustrial Museum of Batavia recommends 
a mixture of oil of turpentine, 15 parts ; 
oil of stearine, 25 parts ; jewelers’ red, 
25 parts; animal charcoal, of superior 
quality, 45 parts. Alcohol is added to 
this mixture in such quantity as to ren- 
der it almost liquid, then by means of a 
brush it is put on those parts that are 
to be polished. When the alcohol has 
dried, the remaining cover is rubbed with 
a mixture of 45 parts of animal char- 
coal and 25 parts of jewelers’ red. The 
rubbed par(s will become quite clean and 
bright. 

e. -^Levigated rotten stone, 1 part,; iron 
subcarbonate, 3 parts; oil of bitter 
almonds, to perf tune; olive oil, 

a paste. 

f. — Oxalic acid, 1 part ; jewelers’^ roqge, 
15 parts ; powde^ rotten stone, 20 ps^s ;, 
palm oU, 30 parts ; petrolatum, 4 parts. 

g. -^The following paste is recommended 
for polishing machinery and Ixm or 
ware : Ott of turpentine, # parts 

I V floe. 25 parts ; ilnest emery, 25 ptets.; 

[ fine powdered ahiuml 45 

I * 1 ^ .paste . .thus.. ■ .Conned., is.' ^ 

; w^tfi:..xnethy]3t^'' 

, ; tim^ paiisi . td> be ,,i^nedv.;wttb a';' y 
::v Wlmn.-' .pe .aidrit’ .eyapnirai^^. : 

wellboaipe^ 

i:lrbn' 
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together. Three very good oils for lubri- 
cation are olive oil, sperm and n^atsfoot. 

7.— fifteen — Glaze Wheels for Flnish- 
ing*-*For hollow finishing, the following 
wheels are required : A mahogany wheel 
for rotifih glazing, a mahogany wheel for 
smooth glazing ; a lead wheel, or lap. For 
fiat finishing : A buff wheel for rough, 
a buff wheel for smooth, a buff wheel for 
finishing. I^astly, a polisher. To make 
the glaze wheels: Get the spindles, and 
point them on each end ; then get a block 
of beech, and wedge it on the steel at 
one end with iron wedges, and turn it 
for the pulley for the band to run on. 
Take two pieces of flat mahogany, and 
glue and screw them together, so that 
the grain of one piece cross the other, 
to prevent warping. Let it get thoroughly 
dry, and wedge it on the spindle and 
turn it true. The lead wheel is made 
the same way, but wider, and has a groove 
turned in the edge. The wheel Is put into 
sand, and a ring of lead run around the 
edge; it is then turned true. To make 
the buff wheels, proceed as with the 
glaze, but to save expense, pine or deal 
wood will do as well as mahogany, only 
leave it about double the width of the 
glaze, which is about Ms in. wide by 12 
or 14 In. across. The buff wheels are 
covered with glue, and then the leather 
is tacked on with tacks driven in about 
half way, so that they may be easily 
drawn out again. The leather is then 
turned true. The polisher is made the 
same way, but the size of the polisher 
mus be a little less than any of ^e 
other wheels, say about 1 in. The buff 
wheels are dressed by laying on a fine 
thin coat of clear glue, and rolling them 
around — ^No. 1 in superfine com emery, 
Na 2 in smooth emery. No. 3 by making 
a cake of equal parts of mutton suet, 
beeswax and washed emery ; then It is 
held on the wheel while it is going 
around. The glaze wheels are drOssed 
while using, by mixing a little of the em- 
ery with oil, and putting it on the wheel 
with a stick or the finger. The leather 
of the polisher is not covered with g^ue, 
but dreibed with a mixture of crociis and 
water, not oil. Oare must be talcen to 
keep wheel and sub^hee tp them^ 
selves ; the work must be carerully^^^^^ 
after eid^ operation, and eleanUxteis must 
be stiniddd above all thlm^ in usl;^ the 
poliidhincv mi the slightest grease gettl^ 
on it stops Uie polishing, ; 

Use 

ii^«^ broei^t up 

' the ' 

-soft ;|j6ip"^pdlii3^ ;iat':®i^:',;nse;- 
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a piece of glass for the oilstone dust, a 
bell-metal block for the sharp red stuff, 
and a white metal block for the fine red 
stuff. The polishing stuff must be well 
mixed up, and kept very clean; the pol- 
ishers and blocks must be filed to clean 
off the old stuff, and then rubbed over 
with soft bread; put only a little red 
stuff on the block, and keep working it 
until it Is quite dry; the piece will then 
leave the block quite clean ; use bread to 
clean off the surplus red stuff before using 
the brush. If the piece is scratched, put 
on some more red stuff, which must not 
be too wet, and try again. 

(2) The polish on flat steel pieces in 
fine watchwork Is produced with oilstone 
dust, burnt Turkey stone, and a steel pol- 
isher, soft steel, bell metal, and sharp 
stuff, grain tin and glossing stuff. The 
metals are squared with a file, and vary 
in shape according to the work in hand. 

(3) Get an 18-gal. barrel and put an 
iron spindle through the two ends ; mount 
it on trestles in the same way as a but^ 
ter chum, with a winch to turn it by; 
cut a hole in the side by which to intro- 
duce the articles to be polished; have a 
tight-fitting cover to the hole ; procure 
some worn-out casting pots or crucibles, 
such as used by founders, and pound them 
in an Iron mortar until fine enough to 
pass through a sieve which will not al- 
low the steel articles to pass through. 
Put equal quantities of this grit, and of 
the articles, in the barrel; fasten on the 
cover and turn the barrel for about an 
hour at the rate of about 60 turns a min- 
ute ; take all out of the barrel and sift 
out the grit If a finer polish than this 
is required, put them through another 
turning, substituting for the grit small 
scraps of leather, called mosings, which 
can be procured from curriers, and emery 
flour. Do not more than , half fill the 
barrel. 

(4) Wet Vienna lime a paste. Ap- 
ply to buff, and finish dry* 

(5) ArSenlous add, fir* » elutriatefi 
bloofistone, 1% fir.; antlmohy triehlmrlde, 

6 fl.dr. ; 90% alodiol, 1 pt Digest at a 
gentle heat, shaking frequditly. 

<fi) (jiitlery.^The bttimishing of outtory 
is executed by hand ^ vine bumiahers ; 
they am all mafie of fine ited, Imidetiefi* 
and weH polished, The first kind ^1^ 
nothing particular !h thdr > coiistruedoii : 
but vise laimishert me formed and mounts 
efi ih a yeiy^^^^d^ On a 

long piece of wood, placed liorbontai)^^^^ 

m:^fiked:.iinotbdr'':;3^^ ^ - 

'.civity . vdiieh'''''is' / ' 
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These two pieces are united at one end 
of their extremities by a pin and a hook, 
which allows the upper piece to move 
freely around this point as a center. The 
burnisher is fixed in the middle of this 
bent piece, and it is made more or less 
projecting, by the greater or lesser length 
which is given to its base. The movable 
piece of woood, at the extremity opposite 
the hook, is furnished with a handle, 
which serves the workman as a lever. 
This position allows the burnisher to rest 
with greater force against the article to 
be burnished, which is placed on the fixed 
piece of wood. The burnisher has either 
the form of the face of a round-headed 
hammer, well polished to burnish those 
pieces which are plain or convex, or the 
form of two cones opposed at their sum- 
mits, with their bases rounded, to burnish 
those pieces which are concave or ring- 
shaped. 

(7) Dress Swords, etc.. Varnish for. — 
Gum sandarac, by weight, 15 parts ; small 
mastic, by weight, 10 parts ; eleml, by 
weight, 5 parts; camphor, by weight, 3 
parts. Dissolve the whole over the water 
bath in sufficient alcohol for the pur- 
pose. This varnish is used cold. It pre- 
serves the blade from rust* and is trans- 
parent. 

Ivory, Horn, Bones, Cleaning and Bleach- 
lng« 

Bo7ies.~-Dlp the bones for a few min- 
utes in a boiling solution of 1 lb. of chub- 
tic soda in 1 gal. of water; then rinse 
them thoroughly in water, rubbing them 
down with fine pumice stone, and expose 
them until whitened with the vapor of 
burning sulphur largely diluted with air, 
finally rinsing in warm water. Bones 
may also be whitened by exposure in a 
weak solution of Javelle water. 

Horn, — Besides hydrogen peroxide, 
horns can be bleached by immersing for 
a short time in wat^ slightly mixed with 
sulphuric acid, chloride of lime, or chlo-’ 
Hne, or they may be exposed In the moist 
state to the fumes of burning sulphur, 
largely diluted with ah*. 

Ivory, HJymnaceu^che ZeUung 
recommends the first lour methods. 

l.i-4Sxpeee . the ivory for 3 or 4 
to the action pf sunlight, In, a bath of 
tiurpentlne o£L 

It with a sc^ution 

of imtassiitnir permioigamte <1 and 
omUc acid it : Wh krtting the ivpry re* 


(Ivory, Horn, etc.) 


of unslaked lime, bran and water ; re- 
move after a very short interval, place 
in dry sawdust, and with the latter rub 
thoroughly ; then expose to the air. 

4. — Place In very dilute sulphuric acid 
or in a solution of lime chloride, then 
wash off ; this Is claimed to restore the 
white color. 

6. — ^To whiten old ivory, wipe It with 
flannel which has been wetted with es- 
sence of turpentine, then expose for sev- 
eral days to the sun. 

6. — ^First clean the ivory by boiling It 
with a paste composed of burned pumice 
stone and water. After cleansing, place 
the article under a glass vessel and ex- 
pose it to the sun’s days until it assumes 
its original whiteness. The Ivory should 
be kept moist with water while bleaching. 
If the first operation does not succeed 
perfectly, it should be repeated. 

7. — Mix a thin lime paste and heat 
over a moderate fire. Place the Ivory in 
this paste, and leave it until it bleaches 
white, after which remove the paste, dry* 
and polish. 

8. — Dr. Artus’s Process. — ^The ivory ar- 
ticles are placed in a solution containing 
11% oz. of carbonate of soda, in crystals, 
and 45% oz. of water, and allowed to 
remain in the solution for 2 days. The 
articles are then removed from the solu- 
tion, well washed in pure water, and then 
smeared for 5 or 6 days in a solution 
composed of 17 oz. of sulphite of soda 
and 45% oz. of water. At the end of 
5 or 6 days there should be added to the 
solution containing the articles 1 oz. of 
hydrochloric acid diluted with 5% oz. of, 
water. The vessel containing the liquid 
should then be covered, and left stand- 
ing for from 24 to 23 hours* after which 
the ivory may be taken out, washed in 
clean water, and dried. The quantities 
named in this book are sufficient to 
bleach 22% ounces of ivory. A glass or 
porcelain vessel should be used* as l^e 
acid wUl act upon metallic vessels. A 
very fine polish may be put upon Jthe 
ivory by the use of putty powder gnd 
water, applied by means of a rubber made 

an old felt bat If the lyory articles , 
are of a daaracter to be placed in a ; 
they may be polished by the use o| pul- 
verised pumice stone mixed 
after which the ivory should be heated, 
by rubbing it while reyolvlng Ip the ladle, 
with a piece of toen or 
when it has become, hot It should the^ be: 
ruld’ed with a uttle whitii^ 
mtve oil, theu With a »tt^ dry whtlmife 
a pie<w 
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slightly mixed with salphurHc acid, chlo* 
ride of lime, or chlorine, or it may be 
exposed in the moist state to the fumes 
of burning sulphur, largely diluted with 
air. Ink stains may be removed by re- 
peatedly using a solution of caustic pot- 
ash in water. 

10. — ^Ivory that has become yellow by 
exposure can be whitened by washing in 
a solution composed of 1 oa. of nitric 
acid and 10 oz. of soft water ; apply with 
a rough brush ; cleanse thoroughly with 
clean water. 

11 . — ^Peroxide of hydrogen is used in 
Sheffield to bleach the Inferior Ivory for 
knife handles. The mode of’ procedure 
is as follows : Place, say, 2 dt. of the 
liquid in a stone pot, adding 4 oz. of 
liquid ammonia fort (880«). immerse the 
handles, and put over a common shop 
stove for 24 to 36 hours ; the handles 
are then taken out and gradually dried 
in the air, not too quickly, or they would 
split The deep color of the ivory Is 
removed, and a beautiful pearly white 
ivory results when polished. The ivory 
is previously treated with a solution of 
common soda to get rid of greasy matter 


and open the pores. 

12.— Antique works In ivory that have 
become discolored may be brought to a 
pure whiteness by exposing them to the 
sun under glasses. It is the particular 
property of ivory to resist the action of 
the sun’s rays when it is under glass; 
but when deprived of this protection to 
become covei^ with a multitude of mi- 
nute cracks. Many antique pieces of 
sculpture In ivory may be seen, which, 
although tolerably white, are, at the same 
time, defaced by numerous craaM, This 
defect cannot be remedied ; but in order to 
conceal it the dust may be removed by 
brushing the work with warm water and 
soap, and afterward placing it under 
glass. AnUque works in ivory that have 
become discolored may be brushed with 
pumiee stone, calcined and diluted, an<^ 
while yet wet, placed under glasses. They 
should be daily to the action of 

the sun, and he thimed ft?mn time to 
time/ that ^ may beocffiie equally 
bl^dhed ; if the brown color be deeper on 
one oihee, 

of' ;itx>^|se» .be fCr the ibng^t'tlnm'expo^ 


X4.— Feineman’s Process of Bleaching 
Ivory which Has Turned Yellow.— Place 
the ivory in a satimated solution of alum* 
soak for 1 hour ; rub with a woolen cloth, 
and wrap in a linen cloth to dry. An- 
other method which is preferred some 
is to prepare a thin paste with lime, 
heat over a lire ; put the ivory in this 
paste and let it remain until It becomes 
white ; take out, dry and polish. 

15. — ^To bleach ivory handles of . steel 
tools, protect the steel with a coat of wax 
or paraffine, and set the handles in a 
solution of chloride of lime, 1 part, to 
4 parts of water, for a day, more or less, 
then wash the handles with clean warm 
water, wipe and dry. If satisfactory, 
warm the metal part and wipe off the wax 
or paraffine. Another way is to dip the 
handles in a saturated solution of alum 
in water for from 1 to 3 hoiu*s, wash, 
wipe and dry. If the handles are not 
very dark, the latter way is preferable. 
For polishing the steel points, use putty 
powder (oxide of tin) on a buff wheel 
wet with alcohol. This will not stain 
the handles. 

16. -- Flano Key, Bleaching. — The rea- 
son piano keys turn yellow Is because 
they' absorb the grease from the fingers; 
it will, therefore, be necessary to remove 
this. If a paste made from whiting and 
a solution of potash is laid on, and al- 
lowed to remain for about 24 hours, the 
ivories will be restored very nearly, if 
not quite, to their original color without 
removing them from the keys. 

17. Smoke Stains.— Immense in ben- 
zine; if burned, there is no remedy. 

Jet ' 

Remove all dust with a very soft brush, 
touch the jet with a bit of cotton mois- 
tened with a little good oil ; polisfa with 
wash leather. Clean with great cm, as 
the Jet is often brittle. 

Jew^rtry.' 

l.^-ij^Common be effectually 

cleaned by waihlng with soap and warm 
water, rinsing in com dippi^ in ' 

^irlts of any btnd; and ^ing in ^warm 
boxwood sawdust Good Jewehry only 
needs washing adth soap and wai^ and 
pMi^iilng with a ^Cha^ 

leather.-’ 

-wlih-'^ieiMoa^ 

-oxide 
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be prepared by calcining equal amounts 
of oxalic acid and iron sulphate in a cru- 
cible for about 15 minutes with a good 
draught. 

Restore the Luster, — Take 1 oz. 
of cyanide of potassium and dissolve it in 
3 gills of water* Attach the article to be 
cleansed to a wire hooki Immerse, and 
shake in the solution for a second or two* 
and remove, and wash in clean water, 
then In warm water and soap. Rinse 
again, dip In alcohol, and dry in boxwood 
sawdust. If the solution is kept, put 
it in a tightly corked bottle, and label 
poison conspicuously. One caution Is 
necessary : Do not bend over the solu- 
tion so as to Inhale the odor, nor dip the 
fingers In it ; If one of the articles drops 
from the hook, better empty the solution 
into another vessel. 

Knives, To Remove Stains. 

Cut a solid potato in two, dip one of 
the pieces In brick dust, such as is usu- 
ally used for knife cleaning, and rub the 
blade with it. 

Lace. 

1. — Black, To Revive.’-^. — ^Make some 
black tea, about the strength usual for 
drinking, and strain it off the leaves. 
Pour enough tea into a basin to cover 
the quantity of lace, let it stand 10 or 
12 hours, then squeeze it several times, 
but do not rub it Dip it frequently into 
the tea, which will at length assume a 
dirty appearance. Have ready some 
weak gum water, and pr^ss the lace gently 
through it ; then clap it for a quarter 
of an hour, after which pin it to a towel 
in any shape which you wish it to take. 
When nearly dry, cover it with another 
towel and iron it with a cool iron. The 
lace, if previously sound, and discolored 
only, will, after this process, look as 
good as new. 

b.-,-Wa8h the lace thoroughly in some 
good beer; use no gum ymter; dap the 
lace weilt and proceed with ironing and 
drying, as in the former rechie. 

. and Sew the lace 

In a dean Iineo hcftt it in i qt pc 
soft water lb. pf apap, and wad^ 

it m cold waad^. If tarnid^ app^ a 
little warn 

..:p00a^ Jiai aliad^ uaed:;. . 


alcohol may be used without any danger 
of its injuring either color dr qtiaUty, 
and in many cases proves as effectual for 
restoring the luster of the gold as the 
corrosive detergents. But though the al- 
cohol is the most innocent material em- 
ployed for this purpose, it is not in all 
cases proper. The golden covering may 
be in some places worn off, or the base 
metal with which it has been alloyed may 
be corroded by the air, so as to have the 
particles of gold disunited, while the sil- 
ver underneath, tranished to a yellow hue, 
may continue of a tolerable color; so it 
is apparent that the removal of the tar- 
nish would be prejudicial, and make the 
lace less like gold than it was before. 

d. — To Wash. — It is placed overnight 
in urine, or wine, and washed. Take 
IVit pt. of water and 1% pt. of whisky, 
and a little ground gum arable and saf- 
fron. Apply with a brush when the laces 
are stretched on a table. 

Leather* 

1. — ^Mix well together 1 lb. of French 
yellow ocher and 1 dessert^xmnful of 
sweet oil ; then take 1 lb. of pipeclay 
and M lb. of starch. Mix with boiling 
water; when cold* lay on the leather; 
when dry, rub and brush well. 

2. — Belts* — a. — ^If the belting is not 
brittle or rotten, a thorough wipii^ off 
of the excess of oil, and scraping the 
face with a sharp tool tp take off the 
gummy matter, and finally wipiiig the 
inside with a little naphtha or gasoline 
upon a cloth, will generally restore tije 
belt The pulley should be cleaned also. 
If the belting has beepmq i^eak and rot- 
ten it should be thrown away. 

b.-^Belts dirty from drop oil and dust 
may be cleaned as folios : Fir^ wash 
the belts with warm watar and soap, 
using a sharp, stiff brush ; and vrhlle; 
still moist rub them with a soiutlpil of > 
I sal ammoniac, which saponifies the oil 
! in them. Immediately thereaftm' the belts 
must be rinsed well 'edih 
and then dried, su^ent tshslmt. 

While they are moist the belts 
to be rubbed weh on die insMo* 
on the outside, ^ fidlovfiag tm- 

: guent : 

; 'heated 

. 'wiih/..T;..|«m,. :od;..rectifio^ 

Alter the, scfititlon Is 
mi os.).:;.of v'lwdidit.-. 

mm :ii^.ia' .dfab)^e4' 
os*): oi 
. 'ibne, by: 






Cle(insi7ig, Bleaching, Etc. 


(Leather) 


dissolved in the former, in the further 
treatment of the belt, rub the inside only 
and the outside only the first time as 
stated, This unguent also replaoes the 
tannin extracted from the leather, pre- 
vents the dragging of the belt, and im- 
parts elasticity to it 

3. — Belts, Jlfttitery.-— First brush the 
belt over with a mixture of linseed oil, 
4 oz. ; precipitated oxide of zinc, 1 oz. ; 
dry over a stove at a heat not over 160 « 
F. When thoroughly dry, roughen by 
means of pumice powder, and apply an- 
other coating. Dry as before, and var- 
nish with amber or copal varnish. 

4. — Carriage Tops. — Carriage tops that 
have faded and become gray can be re- 
stored by washing with a solution com- 
posed of 4 oz. of nutgalls, 1 oz. each of 
logwood, copperas, clean iron filings and 
sumach berries ; put all but the iron fil- 
ings and copperas in 1 qt of the best 
whlte-wlne vinegar, and heat nearly to 
the boiling point; then add the copperas 
and iron filings; let them stand for 24 
hours, and strain off the liquid; apply 
with a sponge. This Is equally good for 
restoring black cloths. 

5. — Enameled Leather tops that have 
been soiled by dust and rain should be 
washed with soft water and Castile or 
crown soap. Apply the water with a 
sponge, and then scrub with a moderately 
stiff brush ; cleanse with clean water, and 
dry with chamois. Never apply any kind 
of oil or top dressing without first clean- 
ing the leather. 

6. — Moldy Leufher.-— To clean moldy 
leather, remove the surface mold with a 
dry cloth, and with another cloth apply 
pyroligneous acid. 

7. — Russet Leather-Covered Mountings. 
— ^Remove all stains and dirt by rUbbing 
the leather with a cloth and a little ox- 
alic acid, and restore the color and finish 
by the use of salts of lemon, applied 
with i woolen cloUt Rub the leather 
until a good polildi is produced. 

B.^Rubber-Co^ered Mountings.^Jtuh 
the co'^^d, as Well as the metallic parts, 
with a chamois and a little tfipoll, and 
finish a Clean woOlen cloth! 

0.-— Jlforocco Leatfien— stain Well over 
a and scour With a stiff bruiali, 

tWlng tei^d watei^ and soft soap, made 
sUihtli^ With okalic aCid ; When dmie, 
uni«*mW' 'ime leathiBr* and^:'di^ ’'iii''W;.OoOI 
plwW*. '''' : '-saturate:^'' ' the - ''leathWV' ' hut 

:kee|»'' 

over thC ■:au|fWmV'With': 
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fully with spirits of sal ammoniac, and 
after allowing it to act for a while wash 
with clean water. This treatment may 
have to be repeated a few times, taking 
cai'e, however, not to injure the color of 
the leather. 

b. — Sometimes the spot may be removed 
very simply, by spreading the place rather 
thickly with butter, letting this act for 
a few hours. Next scrape off the butter 
with the point of a knife and rinse the 
stain with soap and lukewarm water. 

11. — Polish for Leather Cases. — Eggs, 
5 only ; sperm oil, 6 dr. ; acetic acid, 
6% dr.; glycerine, 6 dr.; oil of turpen- 
tine, 1 oz. ; alcohol, 5 oz. ; water, enough 
to make SO oz. Mix the oils, the acid 
and the glycerine, and add the mixture 
gradually, beating continuously, to the 
eggs, previously beaten light. Transfer 
to a suitable bottle ; dilute the alcohol 
with an equal volume of water, and add 
in small portions to the mixture, shaking 
after each addition. Lastly, add enough 
water to make 30 oz., and shake well. 

12. — Riding Saddles. — a. — ^If much 
soiled, wash the leather with a weak so- 
lution of oxalic acid and water, and when 
dry, with the watery portion of beef 
blood. The latter can be preserved by 
adding a little carbolic acid and keeping 
it in a bottle, tightly corked. 

b.-— Brown saddles may be cleaned to 
look as well as new by the use of tepid 
water and crown soap ; if the latter can- 
not be had, use pure Castile soap. 

Leaves, To Bleach, 

Mix 1 dr. of chloride of lime witli 1 
pt. of water, and add sufficient acetic acid 
to liberate the chlorine. Steep the leaves 
about 10 minutes, and until they are 
whitened ; remove them on a piece of 
paper and wash in clean water. 

Lenses, 

l.->-If in either objective or eyepiece 
the lenses are not clean, the definition 
may be seriously reduced or destroyed. 
Finger marks upon the front lens of ob- 
jective, or upmt ey«q[>iece lenses, dust 
which In tiime may settle Upon rear lens 
of objecdve or on eye lens, film whicfii 
forms upon one or the Other lens, due 
occai^iiaily to ^ fact glass Is hy- 
groscopie, but generally to ihe exhalation 
from the interior finish of Ilie* 
and, ^liiiy, in in^xolon objoiniv^ 
cat»e file , \ front- '■■■■lenS': iff txd --properly'- 
' cleaned^^cn^''OU-:inii''l^^ 
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destroy all definition, on matter how ex- 3. — Rust, To Remove»-^A lens some- 

cellent the objective is or may have been. times acquires a brown, rusty stain on 

. a.-— Remedy. — ^Keep all lenses scrupu- the surface, which no amount of rubbing 

lously clean. For cleaning, use well or cleaning will remove. By applying a 

washed linen (an old handkerchief) or paste composed of putty powder, or very 

Japanese lens paper. fine rouge, and water, to the stains, and 

b. — Eyepieces. — ^To find impurities, re- then rubbing briskly with either the point 

volve the eyepieces during the observa- of the finger or the side of the hand, 

tion ; breath upon the lenses, and wipe every spot of rust or stain will be re- 

gently, with a circular motion, and blow moved in a few minutes, this applies 

off any particles which may adhere. to photographic or other lenses, except 

c. — ^Dry Objectives. — Clean front of the object glass of a telescope, which 

lens as above. To examine rear and in- would be irreparably damaged by such 

terior lenses, use a 2-In. magnifier, look- treatment 

ing through the rear. Remove dust from 

rear lens with a camers-hair brush. lianndry. 

d. — Oil Immersion Objectives. — ^Invari- 1. — Bluhig. — a. — Dissolve indigo sul- 

ably clean front lens, after use, with phate in cold water, and filter, 

moistened linen or paper, and wipe dry. b.— Dissolve good cotton blue (aniline 

e. — In applying oil, examine the front blue 6 B) in cold water. 

of objective with a magnifier, and if there c. — ^Dissolve fine Prussian or Berlin 

are any air bubbles remove with a pointed blue with part of oxalic acid In water ; 
quill, or remove oil entirely and apply a or use ferrocyanide of potassium (1-12 
fresh quantity. part) in place of oxalic acid. 

2. — ^Llnen, especially, has the property d. — ^Dissolve 7 oz. of yellow pnissiate 
of removing dirt and grease from glass, of potash In 2.1 pt. of water. Make 
but It is difficult to clean close up to the a solution of sesqulchloride of iron which 
mount with a cloth, and for this purpose shall contain 1 part of the solid salt by 

pith is most suitable. The best varieties weight to every 10 parts of water by 

of pith are obtained from rushes, the sun- weight. Take equal volumes of the two 

flower or the elder tree. For cleaning solutions, and add to each twice its vol- 

large lenses, circular pieces of pith are ume of cold concentrated solution of 'sul- 
glued side by side on a piece of cork, phate of soda. Finally, mix the two so- 

and this species of brush is passed over lutions thus obtained. The solid Prus- 

the surface of the lens without too much sian blue will immediately precipitate, 

pressure. Avoid the use of polishing This may be put upon a filter and washed, 

powder ; if the dirt cannot be removed being kept exposed to the air for per- 

by rubbing, liquids must not be used haps 15 or 20 days. The excess of sofl- 

which are liable to attack the glass. Even uble salts will first be washed away, and 

water has spme effect, as is well known, then the latter washings will dissolve the 

and should be used sparingly. Among blue, forming a deep blue liquid, which 

liquids admissible for the removal of may be used for preparations of Iduing 

grease are mentioned alcohol, ether, and for clothing. It 1^ however, better to 

oil of turpentine. The latter is regarded buy the soft Prussian blue Uiah to at- 

as distiiictly objectionable from its well- tempt to prepare it on a small scale. Chie 

known disintegrating action on glass. ounce of soft Prussian blue^ powdered, 

Manifestly, from the rh^ well known and put into a bottle with 1 qt of clear 

to opticians, which are here pointed out, rain water, acidulated by % ba. of oxaBe 

a prime element in the care of lenses is add, is a good preparation. A very snmll 

to guard them as fully as practicable portion suffices for a larga amount of 

fh>m booming dh^. This is more eape* dothing. 

dally im^rtant in the case of microscopic e;— Ball Blue.— Ihe ball sold for labn^ 

objectives 1%Le lenm never be dry use consists usually, if not always 

tbudied niridi the lingers^ the objective of ultramarine. The balls are formed % 

shbidd be put case when hot compression, starch or some othey 

ih use, and stray particles df dust which ent of like character; bemg M 

nmy- dec- ''the"'’'masi cohesi'Ve.’.^BiOCka. . 

iiiSitly '\ :b*hiddnt;'-^"e^ r ■catt,:.':of course,: be ■■inh^ -iW';the:^:sanm;. 

'lhnjish, 'WldCh- bO' .The 
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of them in a small way from the pow- 
dered pigment. Careful experiments, how- 
ever, would he necessary to positively de- 
terynine this- Ultramarine is of many 
qualities, and it may be expected that 
the balls will vary also in the amount 
of **filllng*’ according to the price at 
which they are to be sold. As an illus- 
tration of the ^filling” or diluting proc- 
ess, and a suggestion for experiment, we 
reprint the following : Ultramarine, 6 
oa. ; sodiiun carbonate, 4 oz. ; glucose, 1 
oz- ; water, a sufficient quantity. Make 
a thick paste, roll into sheets, and cut 
into tablets. The balls, in bulk, can be 
obtained only in large packages of the 
manufacturers, say barrels of 200 lb. ; 
but put up in 1-lb. boxes, they can be 
bought in cases as small as 2S lb. Where 
there is a trade for small packages there 
would apparently be a fair margin of 
profit in buying 28-lb. lots and putting 
them up in 1 and 2-oz. cartons. The 
term bag bluing simply indicates a solid 
blue, which, whatever its composition, is 
used by placing in a little bag, immers- 
ing this in water, and pressing out the 
liquid into the water to be blued. 

f. — Disinfectant laundry Blue- — 
Mix together 16 parts of Prussian blue, 2 
parts of carbolic acid, 1 part of borax, 
and 1 part of gum arable into a stiff 
dough. Roll it out into balls as large 
as hazel nuts, and coat them with gela- 
tine or gum to prevent the carbolic acid 
from escaping. 

g. -~Liquid Washing Blue.— Water, 15 
parts; dissolve in this 1% parts of in- 
digo-carmine; add % part gum arable. 

h. — Soluble Wash Bluing.— (1) — The 

following makes one of the best wash 
bluings known, and when prepared in 
quantity is very cheap : Dissolve 217 
parts of potassium ferrocyanide in 750 
parts of distilled water, and to the solu- 
tHm add suffictent water to make in all 
1,000 parts. In another vessel dissolve 
100 parts of ferric chUnride in sufficient 
distilled water, and bring the solution up 
to 1,000 parts as before. Make a cold 
saturated solution of sodium sulphate ip 
diadlled waaer, and of the solution add 
2i000 parts to each of the two iron so- 
hsdons (making 3^000 parts of each>. 
NPw add the chloride solulion to the f er- 
rogganlde uttle bsy little, under constant 
Stlnfliig. After the last nf the ferric 
thiMIde Is added fxMlmie sMsTiiig for 
soMtIhm. Filter of the Ihnild and wash 
the relttdtio on the flter wifi dIsdMi 
vmm until fie wadh water nennes of a 
dahti bte dcOn*. Jkfmr spread 

41|e mam ont to etther^et ordhiaiT 
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temperature or by artiftcial heat. When 
dry, a lump of this substance, which Is 
soluble Prussian blue, breaks with a fine 
bronze-colored fracture. It is completely 
and easily soluble in water, hot or cold. 
With the addition of a little mucilage it 
makes, when dissolved in water, a beau- 
tiful blue ink, and may be also used for 
hand-stamp ink. As a laundry bluing it 
leaves nothing to be desired either in cost 
or quality. 

(2) .— Tablets of the First Quality.— 
Best (superfine) ultramarine, 40 parts; 
ordinary ultramarine, 20 parts ; sodium 
carbonate, 40 parts ; glucose, 12 parts. 
Mix, and make Into tablets as directed 
further on. 

(3) — ^Inferior Tablets. — ^Ultramarine, 
second quality, 50 parts ; sodium carbon- 
ate, 50 parts ; glucose, 12 parts. ' Still 
cheaper bluing may be made by using 
less ultramarine and more sodium car- 
bonate, or by using cheaper coloring ma- 
terial (the so-called blcu-erde), but the 
above will answer for the best and sec- 
ond-class trade. The glucose is diluted 
with water to 16® Baume, and If the tab- 
lets are to be made quite hard, either 
gum arable, gelatine or dextrine should 
be added. As tablets made without any 
addition very easily contract moisture, 
an admixture of one or the other of the 
substances named is recommended. It is 
possible that cylinders might prove more 
acceptable than tablets. These should be 
wrapped in linen, or put into linen bags, 
so that in use the bag can be hung up 
in the water, thus giving a solution that 
will not need straining under any circum- 
stances. 

1. — Stick Bluing. — ^Aniline blue, soluble, 
1 av.oz. ; starch, powdered, 15 av.oz. ; glu- 
cose syrup, sufficient Mix the powders, 
and mix into a stiff paste with the liquid 
glucose, roll out into a thick sheet and 
cut into cubes or roU into sticks, whidi 
are dried by a gentle heat 

2. — Curtains.— a.— Shake every curtain, 

or hang them on a line and brush them 
down with a soft-haired brush. Prepare 
a soaking liquid by meltbig a smeU quan* 
tity of borax in warm water, soak for an 
hettr or two then squeeze between the 
hands to remove the superffuous water, 
Take some good mmp apd chip it in hot 
water, stir until all the soap i« meUed* 
and a fine lather produced) By thtM time 
the mtter will be moderately warm. 
merse tlir odrtaina m thisr puss them rtb 
peafeedly Ihcmdi the lothered wa^t cmt 
wssit them IIP and down- RuMNiig eheuld 
be imndmeiy ^iieeessa^ 
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out the soapy water and rinse In plenty 
Of soft warm water. Wring carefully. 
Curtains should be dried quickly. If in 
Uie country, they may be spread to dry 
on clean grass. Otherwise, curtains are 
always better for being stretched and 
pinned to wooden frames While drying. It 
is advisable to use cooked starch for cur- 
tains. Use good starch, mix it thorough- 
ly in warm water, which should be made 
to boil for 15 or 20 minutes. While cool- 
ing, add a very little indigo blue. This 
is only to be used for pure white cur- 
tains. The starch should be decidedly 
thick. Draw the curtains through the 
starch, squeeze out gently, and dry rap- 
idly. 

b. — Coloring. — ^Many persons prefer 
tinted curtains to pure white ones. If 
they ha^e to be colored, do not put any 
blue in the starch, but use water that 
has been slightly tinted with coffee, for 
ecru curtains, tea for a more decided hue, 
or saffron for a yellow tint, for preparing 
the starch. A decoction of logwood may 
be used if you wish to give the curtains 
a delicate pink hue. 

c. — ^The basis of these coloring starches 
is thus prepared : Soak 1 lb. of good 
white glue for 12 hours, using just enough 
water to make it Into a jelly; dissolve 
this with boiling water, adding about 18 
to 19 lb. of Paris white; add more water 
until the compound is diluted to the con- 
sistency of milk. This starch may be 
colored to taste. A little Prussian blue 
and vermilion (In the proportions of 2 
to 1) gives a fine lilac. Haw umber and 
a pinch of lampblack gives a gray. Vef- 
miiiott and red lead (in the proportion 
of 3 to 1) produces a tender rose, tndigo 
blue JtiSt tinted with vermilion gives a 
lavender. Cht^me yellow and a pinch of 

bmwn gives tembn yellow. In- 
dian yellow and burnt iienna <m the 
t>ropqrti^ of 3 m 1) giyea A ,bti|f hue. 
^b^imehiis should be trie^ as some of 
ihe eoioi^ look very badly if they are 
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tear and wear on the linen, but Uie wash 
also retains its color, is thoroughly distn- 
fected, and the expenses are ConsIderStfiy 
reduced by a saving iii soap; 

b. — Blistering, TO Prevent. — ^Blistering 
is almost always due to bad starcdhlng, 
but occasionally to ironing the articles 
when too wet. Each article must be well 
starched through, and, when about to 
iron, damp it evenly, but do not wet it. 
Use a hot iron. Collars and cuffs that 
have to be turned down should be fixed 
in the proper shape immediately after 
each one is ironed, for then the starch 
is still flexible. 

c. — Scorched, To Restore Whiteness - 
Vinegar, H pt. ; fuller’s earth, 2 oz. ; 
dried fowl’s dung, 1 oz. ; soap, % oz. ; 
the juice of 2 large onions. Boil all 
these Ingredients togeUier to the consist- 
ency of paste ; spread the composition 
thickly over the damaged part, and if the 
threads be not actually consumed, after 
it has been allowed to dry on and the 
place has subsequently been washed oiice 
or twice, every trace of scorching Will 
disappear. 

d. — ^Red-Bordered Towels and Napkins. 
— A little borax put in the water will 
prevent them from fading. 

4. — Shirts. — a.— (Chinese Method.) A 
rather thick starch paste is prepared by 
first beating up a handful of raw starch, 
usually com starch, and 1 teaspoonful of 
fine rice flour with about 1 qt. of water, 
making a liquid of creamUke consistency. 
A certain quantity (determined alone by 
personal experience) is potired Into a 
quantity of boilii^ water while the letter 
is violently stirr^ With a short wooden 
s^tdla. With this the portions of the 
linen to be dressed are well snieOred, the 
linen moist from wringing, and the starch 
qdite hot. Thus m^eared, the i^leoes i# 
&ld aside for a few minutes, fhen rtilihd 
WsU between the hands, so timt thevpAs^ 
Is well distributed in ^e fehfic. The 
dnen is then ttsuaihr b^ 

; When ready for itdnhsg, the 
stardiOd portions are dampened ipeii^ 
of a cloth; dipped in row stamh 
WSUdh hks b^n Added a smim mhkh^t 3 r— 
% oa^ to the qt of blood widniAR^ 
'idarm sehnn d 

• "'oVtlbh. of' ' starOh' :ih. - 'this ';Vb|ter- -iS' '’.ns^ 
about ' AS 1 to db of Vdiw; In 
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smoothing or sadiron. Much of the hue 
gloss observed on shirts laundried by 
Chinamen is accomplished by the skilful 
manipulation of this “rounded edge” over 
the work— a manipulation very difficult 
to describe in words. It Is most labori- 
ous work for those not accustomed to it. 
It not only renders the surface glossy, 
but imparts easy flexibility to the heavily 
starched fabric otherwise not obtainable. 
Custom made shirts are usually laundried 
before delivery in trade at the factory, 
the ironing, in these cases, being largely 
performed by steam mangles, though some 
are hand-finished. The following recipe 
for a laundry starch is said to produce 
a very fine and lasting gloss on linen 
without the expenditure of the amount 
of labor in ironing usually requisite to 
produce a fair appearance : Corn starch, 
1 02 . ; boiling water, 1 % pt. ; bluing q. s. 
To this, when it has cooled somewhat, is 
added, and thoroughly mixed in, about 
Mt 02 . of the following preparation : Gum 
arable, 8 3-5 parts ; loaf sugar, 2% parts ; 
white curd soap, part; water glass 
(“A” syrup), 1 part; egg albumen, 4 
parts ; warm water, 20 parts. In pre- 
paring this, the first 3 ingredients are 
dissolved together in the water at boil- 
ing heat, the water glass is then added, 
and when the mixture has cooled down 
to about 1500 F. the egg albumen is put 
in and the whole well beaten together. 

b. — ^Starch, 1 os, ; paraffine, about 3 
dr,; white sugar, 1 tablespoonful; table 
salt, 1 tablespoonful ; water, q. s. Rub 
up tiie starch wiUi soft water into a 
thick, smooth paste. Add nearly or quite 
1 pt of boiling water, with the salt and 
sugar dissolved in it, and, having dropped 
in the paraffine, boll for at least haH an 
hour, stirring to prevent burning. Strain 
the starch, and use vriiile hot. Sufficient 
bihing may be added to the water, preti- 
Ous to the bolUhg> to overcome the yel- 
lowish cast of the starch, if necessary. 
$pinrmaceU b^ used in t>lace of par- 
aitee. Sta^h^ llneh can only be pro^ 
erly finished by hard pressui^ applied to 
.’die'- Iron. . " 

Cw-^loss^ Shirt l^osam8.^T?Uffi 2 oa. 
of fine white gum arable powd^, put it 
hi a pitcher, and potn^ pn or more 

bl water, and then, having oov^^tad it, let 
h all night In the ^ipi^ng ppur 
dregs a clean 

.fer.:'®-. A.,,tea- 

'0!j('.,gu(tn.; .water.' 


d. — Melt 2% Ih. of the very best Al 

paraffine wax over a slow fire. When 
liquefied, remove from the fire and stir 
in 100 drops of oil of cltronella. Kaye 
some new round pie tins, place them on 
a level table, coat them slightly with 

sweet oil, and pour about 6 tablespoon- 
fuls of the enamel into each tin. The 
pan may be floated in water to cool the 
contents sufficiently to permit the mixture 
to be cut or stamped out with a tin cut- 
ter into small cakes about the sise of a 
peppermint lozenge. Two of these cakes 
added to each pint of starch will cause 
the smoothing iron to impart the finest 
possible finish to muslin or linen, be- 

sides perfuming the clothes. 

e. — Take of white wax, 1 oz. ; sperma- 

ceti, 2 02 . ; melt them together with a 
gentle heat When you have prepared a 
sufficient amount of starch in the usual 
way for a dozen pieces, put into It a 

piece of the polish about the size of a 

large pea ; using more or less according 
to large or small washings. Or thick 
gum solution (made by pouring boiling 
water upon gum arable) may be used. 
One tablespoonful to a pint of starch 
gives clothes a beautiful gloss. 

B.-rSUtrehes. — a. — ^Relative Stiffening 
Strength of.— Starting with a pure starch 
obtained by maceration and infusion, and 
taking its stiffening power as 100, we 
obtain the respective value of other 
starches, thus : Pure, dry rice starch, 
100 ; rice starch No. 1. 95 ; rice starch 
No. 2, 91 ; pure dry maize starch, 87 ; 
com starch, 85 ; rye starch, 81 ; buck- 
wheat starch, 81; oat starch, 80; acorn 
starch, 80 ; wheat starch, 80 ; barley 
starch, 78 ; Bermuda arrowroot, 75 ; Na- 
tal arrowroot, 73; pure potato starch, 68; 
potato farina, 65. 

b.— Rub 1 oz. of best potato atarch up 
with a little cold water, so as to reduce 
all the lumps; add 1 tablespoonful of 
best; loaf sugar, an ^ual quantity of 
dextrine, a little soluhie Indigo, and a 
lump of pure pisraffitie about the size dl 
a nutmeg. ^en add 1 pt, of boiling 
water, and boll, with occasional stirring, 
lor finif ail hour (not Jem). Ilio stgroh 
should be strained through a llfien doth 
before :UslhfT,'..'' 

0 .— To jofiroye starch.-^^ro each bowl 
of starch a^ ;i leaiii^nfui Of filpsm 
mltip,:..imd:...dhsdlyn ."-the- ihunl' ^ way;-, w 
boiuiiig..'.. ‘Aftipes^;stardied': .v^th''';th'is'.'WP' 

-the 
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starch water. A little gum arable or 
pure white wax Is often added to the 
boiled starch to afford a fine gloss. Iron 
In the usual way, with a common sad- 
iron ; then dampen slightly with a clean 
cloth and the starch (raw) water, and 
polish briskly with a polishing iron. 

d. — Black Starch. — Add to the starch 
a certain amount of logwood extract be- 
fore the starch mixture Is boiled. The 
quantity varies according to the depth of 
the black and the amount of starch. A 
small quantity of potassium bichromate 
dissolved In hot water Is used to bring 
out the proper shade of black. In place 
of bichromate, black iron liquor may be 
used. It comes ready prepared. Prepa- 
rations of this kind are tised in various 
industries. 

e. — Gloss, Cold Water. — Powdered bo- 
rax, 25 parts ; paraffine, 2 parts ; pow- 
dered starch, 73 parts. Melt the wax, 
and pour on the borax in a warm mortar ; 
mix well, and finally add the starch. 

f. — Gloss, Liquid. — (1) Gum arable 
and borax, 1 oz. of each, are dissolved 
in 10 oz. of water ; white wax and sper- 
maceti, 1 oz. of each, are melted, and, 
while liquid, are rubbed with the solution 
of borax and 10 drops of oil of cloves 
to make an emulsion, mixing them thor- 
oughly. A teaspoonful of this mixture 
in 1 pt. of starch gives a fine polish. It 
may also be applied after starching, by 
rubbing over the starch with a cloth and 
then polishing with the iron. 

(2) Borax, 2H oz. ; gum arable, 2H 
oz. ; spermaceti, 2\k oz. ; glycerine, 6% 
oz. ; distilled water, ZM pt A few drops 
of some sweet-scented essence. Add 6 
spoonfuls of lustrine to 6^ oz. of boiling 
starch. 

(3) Borax, saturated solution, 2 parts ; 
tragacanth muciUige, 1 part ; mix ; I 
tablespoonful to 1 pt of starch. 

(4) The Seifei^i^rihafU gives the fol- 
Ibwi^ for polishing shirt boscuns, col- 
lars, et^ ; Cfum arable, 4 parts ; borax* 
4 paz^ ; glycerine, 6 parts ; spermaceti, 
3 pait8»; water^ 60 pai^tai 

($) X V Bissbive white .wax, 5,0%, in 

j|p.e9k aiHl «dd : alc^wl. 7«6 ; 
tfiak, ji^pr« un^. . 8. HMt 
in' of 

M ngU a,, a <aiir ,dn^ of «« 

awcnm .ea , . wiw* 

-naisafu}. in&n7n8ii';Sfio,, M nwmomo 

ljf» of 

.Wroa 

tm ,mtm ippip, 

tmon 'L 


(6) Powdered starch, 30 parts ; pow- 
dered borax, 15 parts; stearine, 1 part; 
alcohol, a sufficient quantity. Dissolve 
the stearine In alcohol, mix the solution 
with the starch, and leave exposed until 
the alcohdl evaporates ; then add the 
borax. 

(7) Water, 70 gal. ; fine vdieat stardti, 
80 lb. ; farina. 20 lb. ; heavy magnesia, 
10 lb. ; white curd soap, 6 lb. ; sperma- 
ceti, 5 lb.; Japan wax, 6 lb.; ciystal 
carbonate of soda, 2 lb. ; ultramarine blue^ 
H lb. Dissolve the blue in the water; 
then melt the soap, spermaceti and wax, 
and add the soda, stirring well. Next 
mix starches and magnesia, free from 
lumps, with water; add others, and boil 
until thoroughly mixed. Then run 
through a strainer. 

(8) Powdered starch, 2 dr. ; powdered 
gum arable, 1% dr. ; powdered borax, 1 
dr. ; glycerine, % dr. ; water, 2 oz. Dis- 
solve the gum arable in the water, fol- 
lowed by the borax and the glycerine; 
then Incorporate the starch, rubbing up 
to a homogeneous mixture, which should 
be strained afterward to exclude any 
lumps; add 1 tablespoonful of this mix- 
ture to 1 qt of starch. 

(9) The Apotheker Zeitung recom- 
mends the following : Pour 250 grams of 
water over 5 grams of powdered gum trag- 
acanth until the powder swells uniform- 
ly; then add 750 grams of boiling water, 
dissolve 50 grams of borax In it, and stir 
50 grams of stearine and 50 grams of tal- 
cum into the whole."* Of this fluid, add 
^ 1. to 1 1. of boiled starch, or else the 
ironing oil is applied by means of a 
sponge qn the starched wash, whieffi is 
then ironed. 

(10) (Mycerlne, 2 iffidr. ; oil of turpen- 
tine, 2 fl*dr. ; borax* 2 dr. ; starch, . 2 m ; 
water, 12 fi.oz. Hub down the . starch 
with water to a smooth luiBte and add 

remainder of tha watw* in which tilie 
borax has been previoiisly then 

add the glycerine and oU of turpentiiie. 

(11) Water, 14 pt. ; turpentlna, 4 pt ; 
Japan wax, .3 pt ; lem<m rosin, 
borax, 4 oz. ; white curd soap^ A im*. DiSf 


solve the wax (sliced) and jzisixi hi dte 
tuzpentine ; boil t^ : soap hoacdxv in 

the Water^^mix a^ and diium woU, until 

Melt 5 parts of 

add 5 parts of .abimhtW alco^^^ 6^ 

:thevmixtuiw:vwt^ ofi'-adiexC 

^ . .. Starchy ^ " 'ix^^ared ' ' thk' 

istm takes easily '"X'' 'fine'.''{itdi(ih^:'>^':.*l^ 
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os. ; glycerine, 4H Cdt ; distilled water, 
IH pt Boil half the water, and add the 
iKMpax and spermaceti to It Separately 
dissolve the gum in the remainder ta the 
water and glycerine. Strain^ and mix 
thorous^ly with the warm mixture. This 
is a good gloss for cold-water starch; 1 
wineglassful of it is used with 4 oz. of 
dry starch. 

g.-^^los8 Powder. — (1) Qum arable, 
powdered, 3 parts; spermaceti wax, 6 
j^rts; borax, powdered, 4 parts; white 
com starch, 8 parts. Mix intimately in 
the powder form by sifting through a 
sieve several times. As the wax is in a 
solid form, and does not readily become 
reduced to powder by pounding in a mor- 
tar, the best method of reducing it is 
to put the wax into a bottle with some 
sulphuric or rectified ether, and then al- 
low the fiuid to exaporate. After it has 
dissolved the wax, as the evaporation pro- 
ceeds, the wax will be deposited again in 
the solid form, but in fine, thin flakes, 
whicdi w^l easily break down to a pow- 
der form when rubbed up with the other 
ingredients in a c<dd mortar. To use, add 
4 teaspoonfuls per pound to all dry starch, 
and then nmke the Starch in the usual 
way as boiled starch. 

(2) Spermaceti, 1 os. ; borax, 1 oz. ; 
^arch, 4 oz. Reduce the spermaceti to 
a fine powder by the aid of a little alco- 
hol, and mix with the powdered borax 
asid starch. 

<S) Starch, by weight, 1,044 parts ; 
borax, by weight, 9 parts; common salt, 
by weight, 1 part ; gum arable, by weight, 
8 parts ; stearine, iy weight, 20 parts. 

(4) Bteached carnauba wax, 30 parts; 
powdered French chalk, 20 idrfts; white 
Casttte soap; 12 parts. Shave ^ soap, 
and melt wfth the wak; stir in the chaik 
while coohn g. 


‘ Soap flakes, 44 lb. ; powdered bo- 
IS m. ; powdered French chalk, 4 11^ 
SptMf ttm ^kek " old; sift borax and 
chSBc oveTy movitig dbout, td well ehd 
eiMlir disbNibiitfe' Any khhl' bf white 
Soto may'-' 'be-' utilised hy first reducing tb 
a form, thmi 

'.piir-'bf- 

^ ■ -’' piita'tb 

1 m: Tsim i wim 



ing up 1 doz. shirtsy put a piece the size 
of a hazelnut in the hot starch, and mix. 
The boiling water serves to emulsify the 
waxy substance of the mixture. Finish 
with a hot iron the usual way. 

(9) Boric acid, 5 parts ; borax, 3 
parts ; stearine, 1 part ; white beeswax, 1 
part. Put into a capsule, add sufficient 
of a solution of sodium hydrate (liquor 
sod. causticus) of 20« B., and boil until 
a homogeneous liquid is obtained ; then 
evaporate to dryness under a low heat. 
The dry product is dien mixed with the 
finest rice starch, in the pre^rtfon of 
1 part to 10 parts of starch. This pro- 
duces the so-called *'61anzstarke*’ used in 
the finest German laundries. Properly 
prepared, and properly applied, the prep- 
aration leaves nothing to be desired, 
either In the polish or stiffness of the 
laundry clothing. 

h. — ^Linen Polishing Block.-~Bleached 
camauba wax, 30 lb. ; powdered French 
chalk, 21 lb. ; powdered Castile soap, 
white, 12 lb. ; cltronella, 2^ oz. CJonvert 
the soap and Wax into shavingB, melting 
at a gimtle heat; then stir in the chaik 
and cdtronella oil when a little cooler; 


then pour out into a mold to set. 

ii — ^Uninflammable Starch. — Sodium 

tungstate, 2 oz. ; borax, In powder, 2 oz. ; 
starch, 6 oz. 

6.— -Wdshinjgr Preparations. — ^a. — ^Brick. 
— Water, 54 parts ; si^ium hydrate, 38.21 
parts; sodium biborate, 6.61 parts; so- 
dium silicate, 1.70 parts. 

b.— Cream.— I. First quality white soft 
soap, 320 parts ; pulverized Castile soap, 
80 i^rts; oil of sesame, 20 Farts; well 
purffied, and perfumed with 5 parts of 
lemon-peel oil. II. Potash soft soap, 2S0 
parts; best soda soap, 120 parts; olive 


oil and water, esch, 60 parts ; potash, 7 
parts: III, Oil soap; 00 parts ; dry soap 
powder, 80 parts ; ikmey and rose water, 
16 psn^ as much as necessary to obtain 
a fine foaming prodilibt. nr. iJrd, fl 
parts ; coooanut oU; /2 pmts; sapoified in 
a water bath with 2W parts of 40% poe* 
ash lye, colored pifdt, and soanted W^ 
rosewood oB khd with oil of tM^gflniot 
v; imst umd, 3o ou oi sesame, e 
pm^rm^cad b^fedier; add m this flat, 
at fl'''-'teti^ef«mre‘:df ' M' 
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soap, shave fine and add 1 qt. of iye, ^ 
oz. of peiiash, dissolved over a slow Are. 
When dissoIve<l, put into a vessel prepared 
for it to stand in ; then add M pt. of tur- 
pentine, 1 gill of hartshorn ; stir well, 
and it is ready for use. 

(2) Dissolve Ih. of soda in 1 gal. 
of boiling water, and pour upon it 
IV). of lime. After this has settled, cut 
up 10 oz. of common bar soap and strain 
the .solution upon it, and mix perfectly. 
Cheat care must be taken that no parti- 
cles of lime are poured upon the soap. 
Prepare the mixture the evening before 
washing. Directions : To 10 gal. of 

water add the al:)ove preparation when the 
water is boiling. Each lot of linen must 
boil half an hour, and the same liquid 
will answer for three bat(?hes of clothes. 
The white clothes must be put in soak 
overnight, and if the collars and wrist- 
bands are soaped and rubbed slightly, so 
much the better. Clean cold water may 
he used for rinsing. Some prefer boiling 
them for a few moments in clean bluing 
water and afterward rinsing in cold 
water. 

(3) The following compound Is said 
greatly to facilitate the washing of 
clothes : Di.s.solve 2 Ib. of bar soap in 
al^out 3 gal. of water as hot as the hand 
can bear ; add 1 tablespoonful of turpen- 
tine and 3 tablespoonfuls of ammonia ; 
stir, and steep the clothes in this for 3 
hours, keeping the vessel tigtly covered. 
Then wash the clothes in the usual w’ay. 
The soap and water may be used a sec- 
ond time, in which case a teaspoonful of 
turpentine and the same amount of am- 
monia must be added. This treatment Is 
calculated to save much labor In cleans- 
ing summer clothes stained by fruit, etc. 

<4) The German washerwomen use a 
mixture of 2 oz. of turpentine and 1 oz. 
of spirits of ammonia, well mixed togeth- 
er. This is put into a bucket of warm 
water in which % lb. of soap has been 
dissolved. The clothes are immersed for 
24 hours, and then washed. The cleans- 
ing is said to be greatly quickened, and 
2 or 3 rinsings in cold water remove the 
turpentine smell. 

(5) Borax Is valuable for laundry use, 
instead of soda. Add a handful of it. 
powdered, to about 10 gal. of boiling 
water, and you need use <mly half the 
ordinary aUowance of soap. For laces, 
cambrics, etc., use an extra quantity of 
the powdar. It wBl not injure the texture 
Of the cloth In the least. 

<d) T!he following was racommen^ 
in a German medical journal as beinsr the 
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(sodium hydrate), 150 parts ; rosin, 75 
parts ; white soap shaved up, 50 parts ; 
alum, in coarse powder, 50 parts ; sodium 
carbonate, commercial, 290 part.s ; sodium 
or potas.sium silicate, 290 parts : water, 
600 parts. Bring the water to a lx>il, and 
in it dissolve the silicate and add the 
rosin. As soon as solution takes place 
add the remaining substances. A table- 
spoonful is said to lie suflacient for an 
“ordinary wash.’". You can easily de- 
termine the quantity necessary by a few 
experiments. 

(7) Sodium carbonate, in concentrated 
solution,, rendered caustic by agitation 
with slaked lime. Must be used with 
discretion. 

(8) Alcohol, 8 parts ; oil of turpentine, 
8 parts ; strongest solution of ammonia. 
1 part,. Mix. Use 3 or 4 tablespoonfuls 
to 1 pt. of soft soap or 1 lb. of hard soap. 
The clothes should be soaked overnight, 
if possible, before using this mixture ; but 
if soaked an hour or two it will aid much. 

(9) Washing fluid for fine linen, laces, 
etc. : Borax, 1 part ; water, 160 parts. 
For crinoline, or any stiff fabric, in- 
crease the quantity of borax to 6 oz. 

(10) Nottingham washing liquor: 
Water. 42 . parts ; white soap, 8 parts; 
potassium carbonate, impure. 1 part, 

(11) Hull washing liquor: Yellow 
.soap, 3 parts ; water, 256 parts ; strongest 
solution of ammonia, 8 parts. 

( 12 ) Yorkshire wash : Strongest solu- 
tion of ammonia, 1 part ; common water, 
16 parts. 

(13) Silicate of soda or potash, or 
water glass, is in itself a good detergent. 
It is added to cheap soaps to permit the 
retention of large quantities of water in 
the finished product. When dissolved in 
hot water it forms a solution which 
unites with certain kinds of soap very 
readily (cui*d soap, yellow soap, and 
soaps containing rosin). Probably a use- 
ful washing liquor could be made from 
this substance. 

<14) The following, according to 
Charles Boettiger, in the Revue de chimie 
induatrielle, is the formula for preparing 
an article which, it Is claimed, cleans at 
one washing, and without the use of scrub- 
bing boards, brushes, etc,, all kinds of 
wash goods, and is absolutely harmless 
to all species of fabrics Ulien, woolen> 
cotton, etc.: Potassium hydrate, 8 
grams ; alcohol, 20 grams ; olein, 24 
grams ; glycerine (or vaseline), 2 jtrams; 
turpentine, 4 gratne; ultramariher 2 
grame.; wter, lOO l. Mix. Take of the 
mlxtura sufficient lor the laundty in hand, 
put it into the wash kettle and add abo^^ 


most efficient and least harmful: 3oda 
-25. 
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one-third of the amount of lye ordinarily 
used for the wash; mix, and bring to a 
boil, and let boil for 2 hours. The cloth- 
ing will be found absolutely clean. Boll- 
ing may be avoided, if, instead of cold 
water, a warm suds be employed, and the 
clothing be scrubbed or beaten. We un- 
derstand that 60 grams of the mixture 
is to be used for every 100 1., and more 
or less in proportion for any amount more 
or less than that. 

(15) Jackman’s washing compound: 
Sal soda, 6 lb. ; borax, 1 lb. ; dissolve in 
1 gal. of boiling water. When cold, add 
1-3 lb. of potassium carbonate, 3 oz. of 
liquid ammonia, 4 spoonfuls of alcohol. 
Boil for 5 minutes % lb. fresh, unslaked 
lime in 1 gal. of water. Draw off the 
clear fluid when thoroughly settled ; add 
to this the other ingredients, with 9 gal. 
of cold water. Directions for using : Soak 
the clothes overnight, after rubbing soft 
soap on the dirty places. In the morn- 
ing add % pt. of the compound, % pt. 
of soap and 4 gal. of hot water. Boil 
not more than 5 minutes, and turn into 
a tub, putting into your boiler the same 
mixture as before. Wring the clothes into 
this, and boil again 10 minutes ; suds, 
blue, and hang them out to dry*. Should 
the wristbands or parts that are very 
dirty need a little rubbing, it should be 
done while the mixture is boiling. 

(16) Javelle water, used for turning 
white the dirtiest linen, and removing 
stains, is composed of bicarbonate of sodat 
4 lb. ; chloride of lime, 1 lb. Put the soda 
into a. kettle, over the fire, add 1 gal, 
of boiling water, let it boil from 10 to 
15 minutes, then stir In the chloride of 
lime, avoiding lumps. Use when cool. 
This is good for removing fruit stains 
from white underwear, 

(17) Peerless washing fluid : Ground 

soap bark, 8 oz. ; borax, 4 oz. ; concen- 
trated potash lye, 1 lb. ; white bar soap 
(ivory), % lb. ; oil of turpentine, 2 oz. ; 
ammonia water, 1 pt. ; oil of sassafras, 
% oz. ; boiling water, 1 gal. Shave the 
soap and dissolve in the boiling water ; 
add the soap bark and borax, stirring 
them well together frequently for half a 
day^ then strain, and add the concentrated 
lye, oils and ammonia water/ shaking 
thein well together. A tablespoonful for 
ea<^ * of water in which the clothes 

are piit to soak. 

4.*^i*bwder.— (DA Oermah soap Jour- 
nal Mivm the following processes : Figged 
(soft) soap, lb. ; linseed-oil soap, 20 
/ : to 70 lb. 

are together, whereby ihe mlx- 

tdi’e bedomes heated ; the maas la th^ 
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turned with a spade, at short intervals, 
until it disintegrates in small pieces. 
After cooling, it is rubbed through a fine 
sieve, and the powder is then ready to 
be packed. This process is recommended 
for small businesses, as it rquires no 
mill to be used. 

(2) For large quantities the boiling 
process is better adapted, but it requires 
the use of a mill. Here is the formula : 
Red oil, 350 lb. ; soda lye, 40*> B., 140 
lb. ; soda ash, 70 lb. ; water, 280 lb. After 
saponifying the above, and shutting off 
the heat, add 350 lb. of soda ash by con- 
stant crutching. By continuing the crutch- 
ing a gritty mass is obtained, which is 
run into a wooden, tin-lined box about 
12 in. high, and there still crutched till 
cold. Recently, soap powder has been 
brought on the market with an odor of 
ammonia, turpentine, and sometimes also 
perfumed. These ingredients may be in- 
corporated while stirring in the box. On 
cooling, the now very solid mass must be 
ground in the mill and sifted. Powder 
carefully made in this way, it is said, 
does not expand while stored, and the 
bursting of the packages is not to be 
feared. 

(3) A cheaper powder is made by the 
same process from the following : Palm 
kernel oil, 135 lb. ; palm oil, 20 lb. ; soda 
lye, 40® B., 100 lb. ; water, 800 lb. ; to 
which are added soda ash, 1,050 lb. 

(4) Gathmann (American soaps) says 
that washing powders usually sold to the 
consumer as soap powders may be de- 
scribed in a general way as mixtures of 
powdered soap with about its own weight, 
more or less, of carbonate of soda. Some 
special brands are made which, in addi- 
tion, contain other detergent agents, such 
as carbonate of ammonia, sal ammoniac 
or borax, while still others are found to 
which filling, in the form of talc, sUex, 
etc., has been added. The soap itself may 
have been made by any of the processes 
known— cold, half boiled, or boiled, set- 
tled or boiled down — and the stock used 
may have been any fat, or mixture of 
fats, according to the grade of the wash- 
ing powder to be made. It is thus seen 
that beyond being either principally or 
entirely a mixture of soap and soda, these 
powders have little in common with each 
other. Here are some typical formulas ; 

(5) Hager; in Phar. Centralhalle, gives 
the following 9 analyses : 

(a) The so-called BngUsh Washing 
Crystal is an impure, half efferraKsent 
crystallized soda, containing a lai^ ia?o- 
portion of sulphate of soda and Ohminon 
salt. ■ ; i ■ 



Cleansing, Bleaching, Etc. 


(Laundry — Soap Powders) 


(b) Under the name of Washing Crys- 
tals, simply a filtered solution of borax 
and soda has been introduced. 

(c) The English Patent Cleansing 
Crystal Washing Powder is a half ef- 
florescent soda, containing about 25% of 
Glauber’s salts. 

(d) The Washing and Cleansing Crys- 
tals are pure crystallized soda, with 1 to 
2% of borax. 

(e) Krimmelbein’s Wool Washing 
Composition is a mixture of 35 parts of 
flried soda, 10 parts of soap powder and 
10 parts of sal ammoniac. 

(f) Ward’s Wool Washer is a mixture 
of 90 parts of effloresced soda crystals 
with 10 parts of soap powder. 

(g) The Universal Washing Powder 
(Henkel’s) is a water glass containing 
soda, with a small percentage of tallow 
soap and starch powder. 

(h) Hudson’s Soap Extract is a mix- 
ture of crystallized soda -aVid soda soap, 
containing water (soap 14.3, anhydrous 
soda 30, and water 55). 

(i) A washing powder for the finest 
white linen is a powdery mixture of 90 
parts of effloresced soda with 10 parts of 
hyposulphite of soda and 2 parts of 
borax. 

(6) Heat soluble soda glass, 5,000 
parts, and mix intimately with calcined 
soda, 2,000 parts. The resulting hard 
mass is broken up in a pounding ma- 
chine. 

(7) Soluble soda glass, 2,500 parts) 
calcined soda, 3,500 parts ; powdered bo- 
rax, 300 parts ; powdered soap, 400 parts ; 
potato starch, 300 parts. 

(8) Powdered soda crystals, 8,000 

parts ; sodium silicate, 2 parts ,* borax, 

(9) Hard soap, 5 parts; soda ash, 3 

parts ; sodium silicate, 2 parts ; borax, 

1 part. 

(10) Yellow soap, 12 parts; pearlash, 

3 parts; palm oil, 2 parts. 

(11) Hard soap, 4 parts; sal soda 
(crude sodium carbonate), 3 parts ; so- 
dium silicate, 2 parts. 

(12) Boraxlne. (a) Sodium carbo- 

nate, partially effloresced^ 2 parts ; soda 
ash, 1 part 

(b) Sodium carbonate, partially ef- 
floresced, 6 parts ; soda ash, 3 parts ; yel- 
low soap, 1 part . 

(c) Sodium carbonate, partially efflor- 
eiSced, 3 parts ; soap bark, 1 part. 

(d) Sodium carbonate, partially efflor- 
esced, borax and yellow soap, equal parts 
of each. 

The following directions ar^ kiven in 
an article on this subject in Der SHfen^ 
fabrikant : very good powder can be 
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made from 100 parts of crystal soda, 25 
parts of dark yellow rosin curd soap and 
5 parts of soft soap. The two latter are 
placed in a pan, along with half the soda 
(the curd soap being cut Into small 
lumps), and slowly heated, with contin- 
ual crutching, until they are thoroughly 
melted, without, however, beginning to 
boll. The fire is then drawn, and the 
remaining soda crutched in until It, too, 
is melted, this being effected by the resid- 
ual crutching, until they are thoroughly 
will be fairly thick by the time the soda 
is all absorbed. After leaving a little 
longer, with occasional stirring, the con- 
tents are spread out on several thin sheets 
of iron in a cool room, to be then turned 
by the shovel at short Intervals, in order 
to further cool and break down the mix- 
ture. The soap will then be in a friable 
condition, and can be rubbed through the 
sieve, the best results being obtained by 
passing through a coarse sieve first and 
one of finer mesh afterward. With these 
ingredients a fine yellow-colored powder 
will be obtained. White stock soap may 
also be used, and, if desired; colored with 
palm oil or the same colorings as are used 
for toilet soaps. The object of adding 
soft soap is to increase the solubility and 
softness of the powder, but the proportion 
used should not exceed one-third of the 
hard soap, or the powder will be smeary 
and handle moist. The quality of the 
foregoing product is good, the powder be- 
ing stable, and not liable to ball, even 
after prolonged storage ; neither does it 
wet the paper In which it is packed, nor 
swell up, and therefore the packets retain 
their appearance. In making ammonia- 
turpentine soap powder the ammonia and 
oil of tinpentine are crutched into the 
mass shortly before removing it from the 
pan, and if the powder is scented — ^for 
which purpose oil of mirbane is mostly 
used — ^the perfume is added at the same 
stage.” 

(13) London Soap Powder: Yellow 
soap, 6 parts ; soda crystals, 3 parts ; 
pearlash, parts; sulphate of soda, 
parts; palm oil, 1 part. These ingredi- 
ents are combined as well as possible 
without any water, and they are spread 
out to dry, aiid then ground into coarse 
powder. They are adapted to hard waters, 
as their excess of carbonated alkali neu- 
tralizes the lime in the wat^, 

(14) Pearl Soap Powder : Curd soap, 
powdered, 4 parts ; sal soda (crude so- 
dium carbonate), 3 parts t sodium sili- 
cate, 2 parts. Dried as much as possible, 
and intimately mixed. 

Wringers, To Tbstm Bolls on.— 
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Clean shaft thoroughly between the shoul- 
ders or washers, where the rubber goes 
on. 

2. — Give shaft a coat of copal varnish 
between the shoulders, and let It dry. 

3. — Give shaft a coat of varnish and 
wind shaft tightly as possible with 5-ply 
jute twine at once, while varnish is green,, 
and let it dry for about 6 hours. 

4. — Give shaft, over the twine, a coat 
of rubber cement, and let it dry for about 
6 hours. 

5. — Give shaft, over the twine, a second 
coat of rubber cement, and let it dry for 
about 6 hours. 

6. — Remove washer on the short end 
of shaft, also the cogwheel, if the shaft 
has cogs on both ends. 

7. — 'See that the rubber rolls are al- 
ways longer than the space between the 
washers, where the rubber goes on, as 
they shrink or take up a little in putting 
on the shaft. 

8. — Clean out the hole or inside roll 
with benzine, using a small brush or swab. 

9. — ^Put the thimble or pointer on the 
end of shaft that the washer has been 
removed from, and give shaft, over the 
twine and thimble, another coat of ce- 
tnent, and stand the same upright in a 
vise. 

10. — Give the inside or hole of roll a 
coat of cement with a small rod or stick. 

11. — Pull or force the roll on the shaft 
as quickly as possible, with a jerk, then 
rivet the washer on with a cold chisel. 

* 12. — Let roll stand and get dry for 2 
or 3 days before using same. Cement for 
use should be so thick that it will run 
freely; if it gets too thick, thin it with 
benzine or naphtha. 

Lead, To polish. 

Use Jeweler's rouge on a chamois skin. 

Linolemn and OUdoth. 

1.-— Wash the linoleum with a mixture 
of equal parts of milk and water, wipe 
dry» and rub in the following mixture 
by means of a cloth rag; Yellow wax, 
5 parts; turpentine oil, 11 parts; var- 
nish, 5 parts. As a glazing agent, a so- 
lution of a little yellow wax In turpentine 
oil ia also recommended. Other polish- 
lng;;a6<^ts are: 

a.i-^Palm oil, 1 part; paraffine, 18 
parts ; kerosene, 4 parts. 

wax, 1 part ; carnauba wax, 
2 ; turpentine oil, 10 parts ; ben- 

''par^. ■■■■ ■ 

^em once In 3 mobtltt with 
4bpUi^ Unseefi oil Put on a Utiia, 
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and rub it well in with a rag, and pol- 
ish with a plec^e of old silk. 

2. — Wash with a large, soft woolen 
cloth and lukewarm or cold water ; dry 
thoroughly with a soft cloth, and after- 
ward polish with mUk or a weak solu- 
tion of beeswax in spirits of turpentine. 
Never use a brush or hot water or soap, 
as either will be apt to bring off the 
paint. 

3. — To Renovate . — Dissolve 2% lb. of 
paraffine and 1 gal. oil of turpentine by 
the aid of a gentle heat, and apply with a 
sponge or piece of flannel, while warm. 
Let it remain on the oilcloth twenty-four 
hours ; then polish with flannel. This so- 
lution not only renovates, but preserves 
the cloth. It has been used on oilcloths 
which have been down 4 years, and they 
look as good as new. The same prepara- 
tion may also be used on painted floors. 
When rubbed with flannel it will have a 
beautiful gloss, 'equal to varnish. 

4. — Treatment of Newly Laid Lino- 
lettm . — The furniture should never be 
rolled or skidded about, but lifted and 
carried from place to place ; moreover, 
under the feet of heavy pieces on castors, 
small bits of linoleum should be placed. 
The proper way to cleanse a linoleum 
flooring is first to sweep off the dust and 
then wipe up with a damp cloth. Sev- 
eral times a year the surface should be 
well rubbed with floor wax. Care must 
be taken that the mass is well pulverized 
and free from grit. Granite linoleum 
and figured coverings are cleansed with- 
out the application of water. A floor 
covering which has been treated from the 
beginning with floor wax need only be 
wiped off daily with a dry cloth, either 

•woolen or felt, and afterward rubbed well 
with a cloth well filled with the mass. 
It will improve its appearance, too, If it 
be washed several times a year with warm 
water and a neutral soap. 

Liqnors, Alkaline. 

Try a little ammonia or the Juice of a 
lemon. If the color is destroyed, noth- 
ing can be done. 

Machinery. 

1. -— Blotting paper has been found very 
efficacious in the removal of grease. 

2. -^n machines greased with fat oils, 
the/oil resinides upon limg idleness of thg 
parts, so their ninning is rendex^ 
very hard, especially lot hand ixilvir. 
greasing with oil does not do iffiicffi good^ 
and a thorough cleaning of the 

placf^,; beairings, eccentrics, jOxsM, etc., 
is ne^ssary. 
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been used for dissolving the reslnlfied oils, 
but is only useful for easily accessible, 
smooth parts, and even here with consid- 
erable difficulty. In cases where there are 
hollows, oil holes, grooves, etc., rubbing 
with petroleum is insufficient. In such 
cases a strong soda solution is recom- 
mended. Take about 10 to 15 grams of 
caustic soda or 100 grams of soda for 
each liter of water, cause the solution to 
V)oil, Immerse the parts to be cleaned In 
this and bathe them in it for some time ; 
or, what is still better, boil them with it. 
The success will be so pronounced that 
only a rinsing and drying remains neces- 
sary to clean the machine parts. For 
small shops this mode of cleaning is 
doubtless the best. 

Marble. 

Discolored. — 1. — Frequently, when mar- 
ble is exposed, as in a cemetery, where 
it is more or less sheltered by trees, it 
is disfigured by lichens and other vege- 
table growth. In many instances this 
growth has died and become brown or 
black in color. All such discolorations 
may be readily removed by soda lye of 
moderate strength, about 5%. That 
which is rotted is dissolved, and the re- 
mainder is soon disintegrated. The fol- 
lowing directions answer well : A box 
of concentrated lye, containing about 12 
oz. of caustic soda, is dissolved in a 2-gal. 
bucket of water. Spread this over the 
stone with a small, cheap scrubbing brush 
made with vegetable fiber, preferably pro- 
vide with a handle, so as to avoid get- 
ting the lye upon the hands, the clothes 
or the shoes. After 10 minutes or more 
pour water over the stone to wash off 
most of the lye, and then rub It a little 
with the brush, using some sand, if neces- 
sary, and the stain will be removed. Of 
course, this liquid has no effect upon the 
stone itself, and is most easily washed 
away. So far as the wash falls upon 
the ground, It will improve rather than 
harm any grass or other plants. Should 
the lye remain upon the skin, it may oc- 
casion an ugly sore. If splashed upon the 
clothing, the prompt application 0. a so- 
lution of sal ammoniac will prevent coj> 
rosion ^ the goods. 

2.— If the marble is merely worn, and 
not stained, acids should not be used. 
Wash the surface with a mixture of fine- 
ly powdered pumice sume and vinegar, 
and leave It for several hours ; then Inrush 
it hard, and wash it cl^h. When xhy, 
rub with whiting and wash leather. 

soap, 4 parts ; whiting, 4 
parts ; sodium biearbonatei 1 part ; copper 
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sulphate, 2 parts ; boll ‘the whole together 
for 15 minutes. Mix thoroughly, and rub 
over the marble with a piece of flannel, 
and leave it on for 24 hours ; then wash 
it off with clean water, and polish the 
marble with a piece of flannel or an old 
piece of felt. 

4. — Soft soap, Vi lb. ; whiting, ’/4 lb. ; 
carbonate of soda, 1 oz. ; make into a 
paste, and rub over the marble ; wash it 
off after 24 hours. 

5. — Sodium carbonate, 2 oz. ; chlori- 
nated lime, 1 oz. ; water, 14 oz. Mix well, 
and apply the mixture (magma and 
liquid) to the marble with a cloth, rub- 
bing well In, and finally rubbing dry. It 
may be necessary to repeat the opera- 
tion. 

6. — Oxgall. 1 part ; saturated solution 
of sodium carbonate, 4 parts ; oil of tur- 
pentine, 1 part ; pipeclay, enough to form 
a paste. 

7. — Wash the marble thoroughly with 
soda and warm water to remove any 
grease, then apply oxalic acid by laying 
a piece of white cotton cloth, saturated, 
upon the spots for a short time. If it 
destroys the polish, repolish with oxide 
of tin and water applied with a cloth. 
If the stains are not deep, rub the sur- 
face only v'ith oxalic acid and water, 
upon a small piece of cloth, quickly, and 
wash to free the marble of acid. To 
give the marble a gloss, rub with chalk 
wet with water. 

8. — Cover the soiled part with a paste 
of quicklime moistened with a strong, 
aqueous solution of sal soda for several 
hours ; then remove the paste, wash the 
parts thoroughly, and polish, if necessary. 

9. — Pure beeswax, 10 parts; Japan gold 
size, 2 parts ; spirit of turpentine. 88 
paii^s. Dissolve, and apply in small quan- 
tities, by rubbing with a piece of flannel. 
If the marble to be cleaned is white, white 
wax may be used in making the prepara- 
tion. 

10. — Powdered pumice, 1 oz. ; prepared 
chalk, 2 oz. ; dried carbonate of soda, 1 
oz. Mix, and make into a paste with 
equal parts of water and glycerine. It is 
used by rubbing a moist rag on the sur- 
face of the paste and then applying to 
the marble surface, and JUially washing 
off with soap and wateiK 

tl,,^rsase and 0«i--^.-^Prepare a 
^in pUlp of Spanish whiter mix with 
benzine or petroleum ether, spread the 
mixture over the marble, and allow it to 
remain there, covered with a damp doth, 
for 6 or 8 hours. If the spots are old, 
the process must be rested several 
thnes. if beiMsltie alone dw not' 
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diice the desired' result, a little chloro- 
form should be added. To polish the 
slabs, use a mass of washed emery and 
tin putty, spread on a linen rag. 

b. — ^To remove oil stains, apply com- 
mon clay, saturated with benzine. If the 
grease has remained in long, the polish 
will be injured, but the stain will be re- 
moved. 

c. — Use a mixture of equal parts of 
whiting, sodium bicarbonate and water. 
Apply with a sponge or cloth, rub well, 
and clean off with water. This is very 
useful around the fountain where cream 
has been used. 

d. — To extract oil from marble or stone, 
soft soap, 1% parts ; fuller’s earth, 3 
parts ; potash, 1 % parts ; boiling water to 
mix. Apply to the grease spots, and let 
it remain 2 or 3 hours. 

12. — Iron Mold or Ink Spots. — Dissolve 
% oz. of butter of antimony and 1 oz. 
of oxalic acid in 1 pt. of rain water ; add 
enough flour to bring the mixture to a 
proper consistency. Lay it evenly on the 
stained part with a brush, and after it 
has remained for a few days wash it off 
and repeat the process if the stain be not 
wholly removed. 

13. — Boil your marble in a strong so- 
lution of caustic soda, then take out and 
rub well. Soon all the stains will come 
out. 

14. — Match Stains. — Spots from sul- 
phur and phosphorus, caused by luclfer 
matches, can be extracted from marble 
by carbon bisulphide ; or take 2 parts of 
common soda, 1 part of pumice stone and 
1 part of finely powdered chalk; sift it 
through a fine sieve, and mix it with 
water; then rub it well all over the mar- 
ble, and the stains will be removed ; then 
wash the marble over with soap and 
water, and It will be as clean as it was 
at first. 

15. — Petroleum. — Soda, 2 parts ; finely 
powdered pumice stone, 1 part; finely 
powdered lime, 1 part; made into a paste 
with water. This is rubbed on the spots, 
allowed to remain a few minutes, and 
then washed off with soap and water. 

la — Ointment Slabs and Greasy Mor- 
fars.--^These are easily and thoroughly 
cleaned by rubbing with ordinary news- 
paper wrung out in hot or cold water. 

t^^^^dlishing . — ^Where the marble has 
been easposed to the weather, or has been 
moiW than commonly damaged, it may 
be neceasary to repolish it. Rub it first 
with sharp shnd ; apply a second, and 
finally a thii^^^ s^ increasing fine- 
ruMm after^^^ tripoli or pumice. 

Tfm Jhtal pinfiMl Is Imparted by the use 
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of tin putty or putty powder. A plate 
of iron is generally used for rubbing with 
the coarse sand ; witli the fine sand or 
emery a leaden plate is used ; and for the 
powdered pumice a piece of smooth- 
grained pumice is employed. For the 
final polishing, coarse linen or bagging 
is used, wedged tightly into an iron plan- 
ing tool. All of these substances are 
used while a stream of water trickles over 
the surface of the stone. The putty pow- 
der referred to is a binoxide of tin, ob- 
tained by treating metallic tin with nitric 
acid, when the metal is converted into 
hydrated metastannic acid, which, when 
it is heated, becomes anhydrous. It is 
in this condition that it is known as put- 
ty powder. In practice, putty powder is 
mixed with alum, sulphur and other sub- 
stances, the mixture used being depend- 
ent upon the nature of the stone to be 
polished. 

18. — Rust — Muriatic acid will remove 
iron rust from a marble or porcelain 
bowl. If the bowl can be made hot, the 
stain will yield to the acid more quickly 
than when the surface is cold. Fill the 
bowl or tub with hot water and then 
empty ; moisten the spot with the acid, 
pour boiling water over it, and it will dis- 
appear. When all the stains have been re- 
moved, rinse with ammonia and water ; 
then rinse thoroughly with cold water. 
Work as quickly as possible with marble, 
as the acid is apt to dissolve it. Some- 
times a stain which looks like rust, but 
is not, will not yield to this treatment, 
but will disappear If rubbed with wood 
alcohol. 

19. — Soda Fountain Care . — The action 
of acids, viz., sulphuric, carbonic, citric, 
phosphoric, lactic, etc., or the fumes emit- 
ting therefrom, employed in carbonating 
and dispensing soda water, attacking 
marble, is very injurious to its polish ; 
the front of the apparatus, marble slabs, 
etc., exposed to the spattering of soda 
water in which one or more of these acids 
are present, should be immediately rinsed 
with water and afterward rubbed quickly 
with a clean, soft cloth until perfectly 
dry. frequent applications of pure olive 
oil to black or fancy marbles, rubbed 
vigorously with a soft, smooth fabric, will 
assist toward retailing their original ap- 
pearance. Under no circumstances should 
oil or soap be applied to onyx; Italian 
white, French blue or Bardillo marbles. 
Stone of this description ehould be wcufiied 
frequently with pure water and after- 
ward tubbed briskly wltih a clean chamois 
until It assumes a glossy appeinuhce. A 
saturaled solution ol 
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tine, rubbed into the pores of highly 
colored marble showing signs of dimness, 
and afterward removed by rubbing it 
smartly with a soft, smooth cloth, will 
restore its original luster. Light-colored 
marbles, and especially onyx, should be 
kept dry and bright by burnishing the 
surface frequently with a clean chamois. 

To prevent Belgium black marble from 
turning gray, it should be oiled, and 
rubbed freely at least once a week. By 
keeping the pores of marble filled with 
oil a film is formed over the surface, 
which becomes almost impervious to the 
action of acids, etc. « 

20. — Stovepipe Drippings. — Cover with 
a thick layer of powdered French chalk, 
previously well moistened with benzine. 
The cover over to prevent evaporation 
of the benzine. After 5 to 6 hours the 
chalk and benzine are removed and a 
fresh layer applied, and this is contin- 
ued until the spots have disappeared. If 
the benzine is not successful, a little chlo- 
roform may be added, but no acid should 
be used, as It acts upon the marble. 

21, — White Marble. — a. — Coat it with 
gum arabic and expose to the sun. When 
it peels off, wash with water, or make 
a paste with fuller’s earth and hot water, 
cover the spota therewith, and let it dry 
on ; and next day scour off with soft 
soap. The luster can be restored by rub- 
bing with a dry cloth. 

b. — Oxgall, 1 oz. ; lye, 1 gill ; turpen- 
tine, 1 % tablespoonfuls ; mix, and make 
into a paste with pipeclay ; put the paste 
over the stain,* and let it remain for sev- 
eral days. 

Matting. 

Wash with water in which bran has 
been boiled, or in weak salt and water ; 
dry It well with a cloth. 

To Remove Grease from Matting , — 
Wet a nail brush in slightly salted water, 
rub on Castile soap, and scrub the place. 
Have the water boiling. Continue to 
scrub with soap till the spot disappears. 
Wash with clean cloth, and rub dry. Al- 
ways rub lengthwise of the grain. 

Metals. (See also Brass and Copper; 
Iron and Steel; Nickel; Rust; Sil- 
ver; In this chapter.) ^ 

1 The preparation of polishes, sim- 

ple as It sems, is an art, and, like every 
other, retiuires a certain amount of prac- 
tical experience as well as a knowledge 
of the materials entering Into the com- 
position of the poUshing mixture used, 
and of their preparation for use. ^ To 
attain a high and uniform grade of pol- 
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Ish, the materials must be reduced to a 
very fine and uniform powder. One sin- 
gle grain of the material large or sharp- 
er than the rest will produce scratches 
that Interfere with the finish given the 
metal. The substances in general use are 
prepared chalk rotten stone, tripoll and 
emery. For the finest work, jewelers’ 
rouge is employed. Substances like em- 
ery are most useful for the harder met- 
als ; they scratch too much to be used 
to any extent on gold or silver. All should 
be run through a fine sieve before being 
used. 

2. — Cloths, Polishing. — These are un- 
dyed velveteen, in the stage of manufac- 
ture knowm as “dressed off.” They may 
be improved by soaking in a solution of 
ammonia or a .saturated solution of hy- 
posulphite of soda, then dried. Polishing 
tissue was thin paper, saturated with am- 
monia solution and dried; it is now ol> 
solete. 

3. — Jewelers* Polishing Bar. — Refined 
tallow, 80 lb. ; sesquioxide of Iron, 16 lb. ; 
oxalic acid, 1 lb. Powder the acid, mix 
with the sesquioxide, and mold with the 
tallow into bars, like soap. The sesqui- 
oxide must be quite free from grit, or it 
may scratch valuable work. It may be 
prepared by calcining equal amounts of 
oxalic acid and iron sulphate in a cru- 
cible for about 15 minutes, with a good 
draught 

4. — Jewelers* Rouge. — To make sure of 
your jewelers’ rouge being free from dust 
and grit, prepare it fresh, as follows : 
Make a solution of iron sulphate (cop- 
peras), and another of oxalic acid. Add 
the latter to the former, as long as it 
throws down a precipitate. Filter off the 
liquid, and wash the residue on the filter 
with repeated charges of water, and dry. 
When dry, place in a suitable container, 
and heat gently. It soon ignites, and 
burns until only an Impalpable powder 
Is left. This is the polishing material. 
The infusorial earth must be freed from 
sand, grit, etc., and reduced, by grinding, 
to a condition similar to that of the iron 
peroxide The rotten stone and adkl must 
also be powdered. If care and attention 
be given to these details, you can scarcely 
fail to get good results. 

5. — Liquid Polish. — Sometimes it is de- 
sirable to have a liquid polish for metals. 
Properly speaking, there can be no such 
thing, as the polishing process depends, 
as we have already pointed out, on the 
attrition of fine particles of some sub- 
stance a little harder than the metal. 
powders used can be, and frequently 
employed in a moist condition, and 
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may be suspended in water by shaking. 
A mixture of whiting and ammonia water 
is frequently used in cleaning metals, the 
ammonia acting as a solvent of some 
kinds of dirt. It is best, however, to re- 
move grease, etc., before beginning the 
polishing process, and the effects of strong 
alkalies on the hands are not pleasant. 
It is true that the acids, by their chemi- 
cal action, remove rust and dirt from 
metallic surfaces without the aid of any 
of these hard, fine powders, but they gen- 
erally remove also a portion of the met- 
als themselves each time they are applied. 
A weak solution in water of any of the 
strong mineral acids, or even of citric 
or oxalic acid, might be found useful in 
a number of instances, but could not be 
recommended for general use. 

a. — Prepared chalk, 2 parts ; water of 
ammonia, 2 parts ; water, sufficient to 
make 8 parts. The ammonia saponiiies 
the grease usually present. It must be 
pointed out that the alkali present makes 
the preparation somewhat undesirable to 
handle, as it will aifect the skin if al- 
lowed too free contact, 

b. — Malt vinegar, 4 gal. ; lemon juice. 1 
gal. ; paraffine oil, 1 gal. ; kieselguhr, 7 
lb. ; powdered bath brick, 3 lb. *, oil of 
lemon, 2 oz. Well mix. 

c. — Kieselguhr, 56 lb. ; paraffine oil, 3 
gal. ; alcohol, 1 % gal. ; camphorated 
spirit, % gal, ; turpentine oil, % gal. ; li- 
quid ammonia fort, 3 pt. Pour the am- 
monia into the oil, alcohol and tui'pentine, 
add the camphorated spirit, and mix with 
the kieselguhr. To prevent setting, keep 
well agitated during filling. The color may 
be turned red by using a little sesquioxide 
of Iron and less kieselguhr. Apply with 
a cloth, and, when dry, use another clean 
cloth, or a brush. 

d. — ^Precipitated chalk, 30 parts ; am- 
monia water, 30 parts ; alcohol, 45 parts ; 
water, 200 parts. For polishing silver 
and other metals. 

e. — Dried sodium carbonate, 1 part ; 
soap, 4 parts ; flour of emery, 25 parts ; 
water, enough to make a paste. 

f. — Prepared chalk, 8 oz. ; oil of tur- 
pentine, 2 oz. ; alcohol, 1 oz. ; water of 
ammonia, 2 dr. 

g. — ^Peroxide of iron (jewelers* rouge) 
20 parts; rotten stone, 20 parts; infuso- 
rial earth, 20 parts; oxalic acid, 1 part; 
palm oil, sulBcient ; vaseline, sxifficient ; oil 
of mirtxine, sufficiem to perfume. Pulver- 
ize, and mix, so proportioning the palm 
oil and vaseline that you have a liquid 
sufficiently **tMi^** to hold the powders 
fn iuiHHmsioa. 

Ii«w^aphtha«--*(1) A mixture Of equal 
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parts of sperm oil, paraffine oil and naph- 
tha is said to make a good cleaner for 
metals, and is a lubricant as well. 

(2) Venice tripoli, 1 lb. ; Spanish 
whitting, 1 lb. : powdered pumice, 8 oz. ; 
kerosene, 3 oz. ; crude oleic acid, 3 oz. ; 
crude petroleum jelly to make a paste. 
Naphtha might be used in place of the 
kerosene. When naphtha or benzine is 
used there is always more or less dan- 
ger from fire. They evaporate rapidly 
on exposure to the air, and unless the 
polish containing them is used at once, 
or is kept in a tightly closed container, 
they will probably be entirely lost. 

i. — Star Metal Polish. — Powdered trip- 
oil, 3 oz. ; tartaric acid, 1 dr. ; powdered 
pumice. ^ oz. ; gasoline, 14 fl.oz. Shake 
well, and apply with a w’^oolen cloth until 
the dirt is removed ; then polish with 
chamois. 

j. — Tripoli, 9 kgm. ; infusorial earth, 9 
kgm. ; Japanese wax, 5 kgm. ; olein, 12 
kgm. ; benzine. 90 kgm. 

k. — Fulmenol — Chalk, 100 kgm. ; olein, 
64 kgm. ; ammonia water. 38 kgm. ; alco- 
hol, denatured. 10 kgm. ; benzine, 49 kgm. 

l. — Rotten stone, 16 av.oz. ; paraffine, 

8 av.oz. ; kerosene (coal oil), 16 fl.oz. ; 
oil of mirbane, enough to perfume. Melt 
(he paraffine, incorporate the rotten stone, 
add (he kerosene and (he oil of mirbane 
when cold. 

in. — Oxalic acid. Vi av.oz.: rotten stone, 
10 av.oz. : kcro.scne (coal oil), 30 fl.oz. : 
paruffine, 2 av.oz. Pulverize the oxalic 
acid, and mix it with the lotten stone ; 
melt the paraffine, add to it the kerosene, 
and incorporate the powder ; when cool, 
add oil of mirbane or lavender, to per- 
fume. 

n. — Pumice. 2 av.oz. ; rotten stone, 2 
av.oz. : iron carbonate, 2 av.oz. ; paraffine, 

2 av.oz. ; gasoline, 16 fl.oz. Mix the pum- 
ice. rotten stone and iron ; pass through 
a fine sieve to remove all grit; melt the 
paraffine, and pour into the gasoline ; to 
this solution now add the powder, with 
shaking, to thoroughly incorporate the 
same. 

o. — Levigated rotten stone, 2 oz. ; Iron 
subcarbonate, 6 oz. ; oil of mirbane, 
enough to flavor ; oleic acid or cotton-seed 
oil, sufficient to bring the mixture to the 
right consistency. 

p. — Rotten stone, 8 oz. ; oxalic acid, 2 
oz. ; cotton-seed oil, 3 oz. ; benzine, enough 
to bring the mixture to the consistency de* 
sired 

q. — Bohemian tripoll powder, 1 lb, ; 
Spanish whiting, 1 lb.; commercial red 
oxide of Iron, % lb. ; common petroline, 

burning oil^ 1 on ; glycerlne» q. a. ; water. 





Cleansing, Bleaching, Etc. 


(Hetal PoliahUis) 
% 


q. s. ; oil of citronella, % oz. Thoroughly 
mix the powders, then add the petrollne, 
etc. 

r.-— -Meyer’s Putz Cream. — Oleine, 
white, 10 kgm. ; stearine, 5 kgm. ; kiesel« 
guhr, extra white, elutriated, 20 kgm. ; 
turpentine oil, 20 kgm. ; benzine or petro- 
leum (high boiling), 25 kgm. ; spirit, 
96%, 5 kgm. ; spirit of sal ammoniac, 
0.960 sp. gr., 6 kgm. ; water, 5 kgm. All 
polishing agents may be perfumed with 
mirbane oil, amylacetate, ordinary lav- 
ender oil or salrol. 

6. — Pastes and Pomades. — a. — ^Melt 5 
lb, of lard or yellow vaseline, and mix 
with 1 lb. of fine rouge. 

b. — Melt together 2 lb. of palm oil and 
2 lb. of vaseline, and stir in 1 lb. of rouge, 
% lb. of tripoli and • 1 oz. of oxalic acid. 

c. — Buff Color. — Petroleum jelly, 42 
lb. ; refined paraffine wax, 14 lb. ; pow- 
dered bath brick. 14 lb. ; powdered pine- 
clay, 14 lb. ; powdered pumice, 2 Ib. ; yel- 
low ocher, 2 lb. ; oleic acid, 1 lb. ; oil of 
cas.sia, 3 oz. Melt the wax and Jelly, 
stir in the others, and grind as before. 

d. — Putz Pomades. — The Journal der 
Goldschmicdrkunste gives the first 3 for- 
mulae following for poUvShing pomades : 

ft) Anhydrous sodium carbonate. 5 
parts : tallow soap, 20 parts : levigated 
emery, 100 parts; water, 100 parts. Mix. 
put on the water bath, and heat, under 
constant agitation, until a smooth, homo- 
geneous paste has been obtained. 

(2) Jewelers’ rouge, 1 part ; petrola- 
tum, 1 part ; oil of mirbane. q. s. to per- 
fume. Mix intimately. 

(3) Oil of turpentine. 1 part ; levi- 
gated emery, finest, 1 part ; Jewelers* 
rouge. 2 parts ; petrolatum, 2 parts ; oil 
of mirbane. q. s. Rub up together to a 
homogeneous pomade. 

(4) Rotten stone, 1 part ; iron subcar- 
bonate, 3 parts ; lard oil, enough. 

(5) Iron oxide, 10 parts ; pumice stone, 
32 parts ; oleic acid, enough. 

((») Soap, cut fine, 16 parts ; precipi- 
tated chalk, 2 parts; Jewelers’ rouge, 1 
part ; cream of tartar, 1 part ; water, 
enough. Dissolve the soap in the small- 
est quantity of water over a water bath ; 
add the other ingredients to the solution 
while still hot, stirring all the time, to 
make sure of complete homogeneity ; pour 
the mass Into a box with shallow sides, 
and afterward cut into cubes. 

(7) Petrolatum; 42 parts ; refined par- 
affine, 14 parts ; powdered bath brick 14 
parts ; powdered pipeclay^ 14 parts ; pow- 
dered puinlce, 2 parts ; oleic acid, i part, 
<8) Drted sodium carbonate, 5 parts i 
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parts ; water, 100 parts. Mix, put on a 
water bath, and heat, under constant agl- 
tation, until a smooth, homogeneous paste 
has been obtained. 

(9) Emery flour, 50 parts ; jewelers’ 
rouge, 50 parts ; mutton suet, 40 parts ; 
oleic acid, 40 parts. Melt the suet and 
oleic acid together over a water bath, and 
when thoroughly mixed remove from the 
fire ; when cooled, but still soft, add the 
powders, and rub until they are evenly 
distributed throughout the mass. 

(10) Ferric oxide, 8 oz. ; paraffine, 2 
oz. ; lubricating oil, 6 oz. ; oleic acid, 1 
oz. Melt the paraffine with the lubri- 
cating oil and mix with the ferric oxide, 
previously well levigated ; then add the 
oleic acid. 

(11) Mix equal parts of Jewelers* 
rouge and petrolatum. 

(12) Stearine, 8 to 9 parts; mutton 
suet. 32 to 38 parts ; neatsfoot oil. 2 to 
2.5 parts ; Jewelers’ rouge, finest levigated, 
20 parts ; levigated calcium catbonate, 40 
to 60 parts. Melt the suet, stearine and 
oil together. 

(13) Quartz sand, powdered and levi- 
gated, 20 parts : Jewelers’ rouge, finest 
levigated, 30 parts ; vaseline, 50 parts. 
Mix. Instead of quartz sand, levigated 
infusorial earth may be used. 

e. — Dehydrated soda. 5 parts : curd 
soap, 20 parts ; emery flour, 100 parts. 
To be stirred together In a water bath. 
j^\ih 100 parts of water, until of soft 

^ consi.stency. 

f. — Turpentine, 1 part ; emery flour, 1 
part : Paris red, 2 parts ; vaseline, 2 parts. 
Mix well, and perfume. 

g. — Stearine, 8 to 9 parts ; mutton stiet, 
32 to 38 parts; stearine oil, 2 to 2.5 parts. 
Melt together, and mix with Vienna chalk, 
in fine powder, 48 to 60 parts ; Paris red, 
20 parts. 

h. — Red Polishing Paste, Acid. — Rotten 
stone, 30 lb. ; bath brick, powder, 28 lb. ; 
red ocher, 26 lb. ; emery flour, 14 lb. ; 
crocus martis, 14 lb. ; oxalic acid, 10 Vi 
lb. ; petroleum Jelly, 50 lb. ; mineral oil, 
1% gal. ; citronella oil, 6 oz. Powder the 
oxalic acid, and mix with the earthy mat- 
ters by running through sieves ; then 
grind up with the greases. Some bases 
absorb more oil than others, and if the 
paste is rather stiff add more oil or Jelly^ 
The connect consistency for metal ^ste 
should be that of butter in winter. If 
softer, it will ooze out during the hot 
weather, but will not become so sc^t as 
butter does, as the earthy rnattm’s keep 
In the grease to a large extent. 

t.— Red Polished Paste, Without Add, 

' -i-Ai C. peroxide (sesQuloxlde of iroiil, 


soap, w parts; levigated emeiy, W 

< > 
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40 lb. ; Venetian red, dry, 36 lb. ; palm 
oil, 20 lb. ; petroleum jelly, 20 lb. ; min- 
eral lubricating oil, % gal ; mlrbane oil, 
4 oz. Melt the palm oil, mineral oil and 
jelly; stir in the peroxide and red, add 
scent, then grind. Some pastes are not 
ground, but simply mixed together, caus- 
ing them to sweat when tinned ; more- 
over, they do not look so well as those 
put through the mill 

j. — Sharp Polishes. — The following may 

be used on dirty brasses, copper articles, 
etc. : (1) Quartz sand, powdered and 

levigated, 20 parts ; Paris red, 30 parts ; 
vaseline, 50 parts. Mix intimately and 
make a pomade. (2) Emery flour, finest 
levigated, 50 parts ; Paris red, 50 parts ; 
mutton suet, 40 parts ; oleic acid, 40 
parts. Mix. 

k. — -White Paste.— a) Tallow, 36 lb. ; 
white mineral jelly. 20 lb. ; non-gritty 
chalk, 30 lb, ; levigated flint, 4 lb. ; pow- 
dered pumice, 3 lb. ; oxalic acid, 2% lb. 
Melt the tallow and jelly, powder the acid, 
mix well with the pumice, flint and chalk ; 
mix all, and grind. 

(2) White petroleum jelly, 90 lb. ; 
kieselguhr, 30 lb. ; refined paraffine wax, 
10 lb. ; refined chalk or whiting, 10 lb. ; 
soda hyposulphite, 8 Ib. Melt wax and 
jelly, stir in others, and grind. It is an 
undecided point as to whether a scented 
paste is better than one without per- 
fume. The latter is added merely to hide 
the nasty smell of some of the greases 
used, and it is not very nice to have 
spoons, etc., smelling, even tasting, of mir- 
bane, so perhaps citronella is best for 
this purpose. It is likely to be more pure. 
The does of scent is usually at the rate 
of 4 oz. to the cwt 

7. — Powders, — a. — ^Kieselguhr, 80 parts ; 
tin oxide, 30 parts; pipeclay, 30 parts; 
tartaric acid, 3 parts. 

b. — Kieselguhr, 28 parts; pipeclay, 10 
parts ; sodium hyposulphite, 3 parts ; fer- 
ric oxide, 2 parts. 

c. — Chalk, 10 av.oz. ; white bole, 4 
av.o^. ; lead carbonate, 5 av.oz. ; magne- 
sium carbonate, 1 av.oz. ; iron oxide, 1 
av.oz. This mixture is best adapted to 
brass and copper. 

d. ^ — Calcined magnesia, 8 av.oz. ; Jew- 
elers' rouge, 8 av.oz. This mixture is 
recommended for polishing gold ; It should 
be used dry. 

e. -rilagnesium carbonate, 4 av.oz. ; 
chalky 4 av.oz. ; Jewelers' rouge, 7 av.oz. 

f. ^|»a!m oil, 16 av.oz, ; petrolatum, 16 
aiiiw;. r Jewelers' rouge, 8 av.oz, ; tripoll, 

7 av,oz, ; oxaho acid, 160 gr. 

.g.-^Hard Metal8.----8cien^ and 

natwte gives following : l^ifosoriai 
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earth, 80 parts ; tin oxide, 30 parts ; pipe- 
clay, 30 parts ; tartaric acid, 3 parts. 
Powder and mix. 

h. — ^Kieselguhr, 28 parts ; pipeclay, 10 
parts ; sodium hyposulphite, 3 parts ; fer- 
ric oxide, 2 parts. 

i. — Kieselguhr, 42 lb. ; putty powder, 14 
lb. ; pipeclay, 14 lb. ; tartaric acid, 1% 
lb. Powder the acid, mix well with the 
others. This is styled “free from mer- 
cury, poisonous mineral acids, alkalies, or 
grit.” It may be tinted with 12 oz. of 
oxide of iron, if desired. 

J. — Kieselguhr, 28 lb. ; powdered pipe- 
clay, 10% lb. ; flake white, 7 lb. ; soda 
hyposulphite, 3 lb. ; iron oxide, 2 lb. Fine- 
ly powder, and mix well. 

k. — Carbonate magnesia, 5 lb. ; calcium 
carbonate, 5 lb. ; ferric oxide, 8% lb. ; mix 
thoroughly. 

l. — Carbonate of magnesia, 5 lb. ; elu- 
triated coJcothar, 6 oz. 7 dr. 

m. — A very useful polishing powder for 
metals and glass is made of very finely 
ground glass mixed with a small propor- 
tion of dried soda ash. 

8. — Preserving the Polish on Bright 
Surfaces, — a. — Take 2% oz. of rosin and 
from 15 to 20 oz. of lard ; melt slowly 
together, stirring until cool. The mix- 
ture is used when semi-fluid. It may be 
thinned by coal oil or benzine. Put on 
a bright surface, even thinly, it will pre- 
serve the polish, and it can be readily 
rubbed off. 

b. — Gutta percha, 8 lb. ; mutton suet. 
16 lb. ; beef suet, 24 lb. ; neatsfoot oil, 
1 % gal. ; rape oil, % gal. Melt and dis- 
solve thoroughly ; color with a little rose 
pink ; add oil of thyme or other perfume. 
When cold, rub on the surface of bright 
steel, iron, brass, or other metal requir- 
ing protection from rust 

9. — Soaps.-ra , — ^Liquid curd soap, 20 to 
25 lb., intimately mixed with about 30 
lb. of fine chalk and % lb. of Venetian 
red. 

b. — ^Liquid cocoanut-oil soap, 26 lb., 
mixed with 12 lb. of tripoli and 1 lb. each 
of alum, tartaric acid and white lead. 

c. — ^Melted cocoanut oil, 25 lb., saponi- 
fied with 12 lb. of soda lye of 38 to 40o 
B., after which 3 lb. of rouge, 3 lb. of 
water and 2 oz, of ammonia are crutched 
in. 

d. — ^Powdered pipeclay, 112 lb. ; tallow 
soap, 16 lb. ; tartaric acid, 1% Ib^ Grind 
until pasty; afterward press into blocks 
by the madilne. 

e. — ^Levigated flint, 60 lb. ; whiting, 62 
lb. ; tallow* 20 lb. ; eattstlc soda, 5 Bi. ; 
water, 2 gat Dissolve the soda * to 
wat^ and add to the t^low; wi^ sa- 
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ponified, stir in the others, pressing as 
before. 

f. — Saponified cdcoanut oil, 56 lb. ; 
kieselguhr, 12 lb. ; alum, lb. ; flake 
white, 5^ lb. ; tartaric acid, 1% lb. Make 
as before. 

g. — Tallow soap. 98 lb. ; liquid glycer- 
ine soap, 14 Ib. ; whiting, 18 lb. ; levigated 
flint, 14 lb. ; powdered pipeclay, 14 lb. 

h. — Stir into 37% lb. of liquid cocoa- 
nut-oil soap 3 lb. of trlpoli and 1% lb. 
each of alum, tartaric acid and white 
lead. 

i. — Cocoanut oil, 40 lb., stirred into 20 
lb. of lye of 38 to 40«. When the mix- 
ture is bright add 5 lb. of colcothar mixed 
with 5 lb. of water. Put In finally 2 oz. 
I dr. of spirit of sal ammoniac. 

J. — Shave finely 11 lb. of cocoanut soap, 
add some water, and melt ; add 13 oz. 2 
dr. of chalk, 6 02 . 4 dr. each of alum, 
tartaric acid and white lead ; stir vig- 
orously. 

k. — Hard Polishing Soap. — Cocoanut 
oil, 10 lb. ; solution of soda 23°, enough ; 
tripoli powder, 2 lb. ; alum, 1 lb. ; cream 
of tartar, 1 lb. ; whiting, 1 lb. Set the 
oil with a sufficient quantity of the soda 
solution, and boil the mixture until it is 
ready to form Jelly. When this soap has 
sufficiently solidified, stir in the other in- 
gredients, all previously reduced to the 
finest powder, and intimately mixed. Pour 
the mixture into suitable molds and allow 
it to harden. 

l. — Pink Tablets. — ^XX pale soap, 112 
lb. ; powdered pipeclay, 40 lb. ; soda hy- 
posulphite, 6 lb. ; rose pink, 4 lb. Grind 
and press as before. Another way of col- 
oring is to add a little peroxide of iron, 
or make a solution of aniline in water. 
The rose pink should be pure wood color ; 
if the color has been given to it by ani- 
lines, these may fade or change. 

m. — Soft Polishing Soap. — Colcothar, 8 
oz. ; ammonium carl^nate, 5% oz.' ; cocoa 
soap, 6% lb. ; water enough. Wash the 
colcothar (which is the dark-red iron per- 
oxide known to painters as Indian red) 
6 or 8 times In water, and dry It. Dis- 
solve the soap in sufficient water to make 
a viscid liquid. Reduce the ammonium 
carbonate to a fine powder and rub it and 
the colcothar into a paste with a litUe 
water; Gradually add the soap Elution, 
stirring constantly. Keep the product in 
stone jars, weH covered, 

10 . — TvJbe PolUh , — new form of pol- 
isher Is put up in cylindrical cardboard 
**push-up” cases» like oosmetique. These 
tubes are quite inexpensive, and they 
would have only to be filled with the 
composition and labeled, when they 


would be ready for sale. Tallow, 10 lb. ; 
lard, 10 lb. ; Japan wax, 10 lb. ; iron ox- 
ide, 8 lb. ; soda hyposulphite, 1 lb. Melt 
the first three and stir in the other two, 
mixed together beforehand. This is of a 
red color. 


Mildew. (See also Lace). 


1. — Hypochlorite of alumina is said to 
be one of the best remedies. Moisten 
with water, rub well into the cloth, cois- 
ten again with dilute sulphuric acid (1 
to 20), and after half an hour rinse thor- 
oughly in soft water and then in water 
containing about 1 oz. to the gallon of 
sulphite or hyposulphite of soda. A stiff 
brush may be advantageously employed in 
applying the hypochlorite. 

2. — Cotton Goods. — a. — If the goods 
are colored, soak for 24 hours or more 
in sour milk or buttermilk, then rinse 
in water, and wash in strong soapsuds. 
If the goods are white, moisten the spots 
repeatedly with Javelle water diluted 
with volumes of water ; rinse well, then 
wash in strong soapsuds, not too hot 

b. — Well mix together 1 spoonful of 
table salt, 2 spoonfuls of soft soap, 2 
spoonfuls of powdered starch, and the 
juice of a lemon. Lay this mixture on 
both sides of the stain with a painter’s 
brush, and then lay the article on the 
grass, day and night, until the stain dis- 
appears. 

3. — Linen. — a. — Take soap, and rub it 
well ; then scrape some fine chalk, and rub 
that also in the linen ; lay it on the grass ; 
as it dries, wet it a little, and the stain 
will come out^ at once. 

b. — ^Two tablespoonfuls of soft soap and 
the Juice of a lemon. Lay it on the spots 
with a brush, on both sides of the linen. 
Let it lie a day or two till the stains 
disappear. 

c. — Wash clean, and take every particle 
of soap off ; then put the linen into a 
galvanized bath or tub full of clean cold 
water; procure a little chloride of lime, 
and tie it up in a muslin bag or piece 
of muslin, dissolve the lime in lukewarm 
water by squeezing the bag, then pour 
the water among the clothes. Stir, and 
leave them for 24 hours, but do not put 
too much lime in, or you will rot tiie 
clothes ; then wen rinse in clean, cold 
water. 


4. — Prevention. Housekeepera 
c^ten greatly troubled and perplexed by 
mildew from damp closets and frdin rust 
By putting an earthen bb#! or deep pkte, 
full of quicklime, into the closet the lime 
will absorb the dapipness and also sweeten 
and disinfect the place. Bats, mioe, end 
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many bugs that are apt to congregate in 
damp places have a dislike to lime. As 
often as the lime becomes slaked throw 
it on the compost heap, if in the country, 
or into the ash barrel, if in the city. 

5. — Silk. — Get a piece of flannel, dip 
it into whisky, and well rub the place 
marked ; then iron on the wrong side, 
taking care to put a piece of damp cot 
ton cloth between the iron and the silk, 
and iron on the cotton cloth, which will 
prevent the silk assuming a shiny, glazed 
appearance. 

Nickel. 

1. — To clean nickelplated objects, dip 
them for a second or two in a 2% solution 
of sulphuric acid, rinse in running water, 
and finally with a .mixture, in equal 
parts, of distilled water and alcohol. Dry 
in sawdust. 

2. — PolisK-^Si . — Ordinary rouge is used 
by nickelplaters as a polish. 

b. — Another preparation, said to be an 
excellent one, is made by mixing oz. 
of quicksilver and 2 oz. of chalk. To 
use, add a small quantity of alcohol, and 
polish with a chamois skin. These pol- 
ishes do not restore the plating, however, 
and if the nickeling be worn off, the only 
thing to do is to have the articles re- 
plated. 

c. — Use chalk mixed with tallow. 

d — Equal parts of precipitated iron 
carbonate and prepared chalk, or take 
quicksilver with chalk, V 2 oz.. and pre- 
pared chalk, 2 oz., and mix them. When 
used, add a small quantity of alcohol, and 
rub with chamois leather. 

e. — Rouge with a little fresh lard or 
lard oil, on a wash leather or piece of 
buckskin. Rub the bright parts, using 
as little of the rouge and oil as possible ; 
wipe off with a clean rag slightly oiled. 
Repeat the wiping every day, and polish- 
ing as often as necessary. 

3. — Rust, Protection . — In putting away 
a bicycle for the winter, every part should 
be thoroughly cleaned from dirt, the run- 
ning parts duly oiled, and the bright parts 
wiped with a mixture of vaseline and 
paraffine (2 parts of vaseline to % part of 
paraffine), to which add Vg pt. of finely 
gmund quK'klime by heating and stirring ; 
apply warm, by wiping all the nickel 
parts, and wrapping them in paper which 
has^ been coated on one side by the mix- 
ture; very thin, which will keep dff rust 
and d^pness. The japanned pints and 
saddle should also be nicely covered with 
wrapiiiN^ paper to keep off dust, which 
injniA; the japan by iohg oohtbet 
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objects with grease, and in 3 or 4 days 
rub them with a rag soaked in ammonia. 
This will dissolve the rust without at- 
tacking the nickel. If the rust resists 
this treatment, apply a little chlorhydric 
acid, and immediately afterward rub with 
a cloth, so that the nickeling may not be 
affected. Then wash, dry well, and 
I polish. 

Nitric Acid Stains. 

These yellow stains can be removed 
either from the skin or from brown or 
black woolen garments by moistening the 
spots for a while with permanganate of 
potash and rinsing with water. A brown- 
ish stain of manganese remains, which 
may be removed from the skin by wash- 
ing with an aqueous solution of sulphur- 
ous acid. If the spots are old, they can- 
not be entirely removed. 

Oil Stains. 

Immerse the goods in a soap bath, 
which should be kept at nearly a bdiUng 
temperature. If the stains are fresh, 
smear them with tallow or lard, and after- 
ward rub the goods with soap in cold 
water. Benzine or turpentine Ig also 
sometimes successfully used in removing 
oil stains. 

Oils and Fats, Bleaching. 

1. — Many plans of decolorizing oils art 
in vogue ; Exposure to sunlight in large 
white glass bottles ; the oil soon becomes 
colorless, but acquires an almost rancid 
flavoi*. 

2. — Agitation, with 2% of a solution 
of permanganate of potash, bleaches ef- 
fectually, but also leaves a bad fiavor. 

3. — The oil is first agitated with water 
containing gum, and to the emulsion thus 
formed is added coarsely crushed wood 
charcoal ; the whole is then slowly 
warmed to a degree not reaching 212® 
F. (100® C.), and when cold the oil is 
dissolved out by ether or petroleum spirit, 
and the latter is recovered by distilla- 
tion ; the result is good. 

Opals, To Restore die Polish. 

By rubbing with oxide of tin or putty 
powder on a piece of chamois skip, wet ; 
finish with refined chalk, also on chamois 
skin, wet, then wash the opal with a soft 
brush and water, With a little care this 
may be done without taking It from the 
setting. 

Paint, ■ : , 

1. — Bi^hes md a; — ^ The 

cleaning of the hrushes and vaisf tB id 
which the varnish nr oU paint 
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is usually done by boiling with a soda 
solution. This frequently spoils the 
brushes or cracks the vessels, If of glass ; 
besides, the process is rather slow and 
dirty. A much more suitable remedy is 
amyl acetate, which is a liquid with a 
pleasant odor of fruit drops, used main- 
ly for dissolving and cementing celluloid. 
If amyl acetate is poured over a resini- 
hed oil-paint bru.sh, the varnish dissolves 
almost immediately, and though ever so 
hard anci dry, the brush is again rendered 
serviceable at once. If necessary, the 
process is repeated. For cleaning vessels 
.shake the liquid about in .them, w’hich 
softens the paint so that it can be readily 
removed with paper. In this manner 
much labor can be saved. The amyl ace- 
tate can be easily removed from the 
brushes, etc., by alcohol, oil of turpen- 
tine or varnish. Most agents for remov- 
ing varnish and oil from paint coatings 
owe their efficacy to the presence of caus- 
tic alkalies. But since the latter exer- 
<!ise a destructive action upon bodies of 
organic origin, the preparations contain- 
ing caustic alkalies can only be employed 
to a limited extent, and with the greatest 
care. They <lo not only have a decom- 
posing influence upon the wood fiber, but 
their use is al.so quite dangerous, owing 
to their strong caustic effect upon the 
human skin. It has been found that the 
unpleasant by-effects of the caustic alkali 
can be completely obviated, while the dis- 
solving power for the dry varnish and 
oil-paint layer is yet materially increased, 
if a mineral oil is emulsified in the solu- 
tion of the caustic alkalies. In order to 
maintain the oil lastingly in emulsion, the 
easily mobile mass is mixed with a suffi- 
cient quantity of an indifferent body, 
such as brickdust, powdered pumice 
stone, sawdust, etc ; thus a form highly 
suitable for application, as that of a 
paste, is obtained. This paste constitutes 
a very efficacious and durable paint re- 
mover, which may be applied mols^ on 
any surface, and exercises no deleterious 
action upon the fibers of the wood and 
the human skin. For producing the new 
paint remover proceed as follows; Dis- 
solve 20 kgm. of caustic soda (98^) in 
100 1. Of water, mix the solution with 
20 kgnf, of mineral oil. and stir, in a ket- 
tle provided with a mechanical stirrer, 
until the emulsloti Is complete. Now add 
with stirring. 20 kgm. of sawdust, and 
pass the whole a paint mill to 

obtain a unlfciriid intermixture. 

h . — ^hm a paint brush is sti# and 
hard dryiitg with paint on It, put 

scmm t)Ufpenti^ in e s^aUow Jliah; 
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set on fire. Let It burn for a minute, un- 
til hot, then smother the flames and work 
tlie pencil In the fingers, dipping it fre- 
quently into the hot spirits. Rinse all 
paint brushes, i>encils, etc., in turpentine, 
grease with a mixture of sweet oil and 
tallow, to prevent them from drying hard, 
and put them away in a close box. 

c. — To soften brushes that have be- 
come hard, soak them 24 hour.s in raw' 
linseed oil and rinse them out in hot tur- 
pentine, repeating the process till clean ; 
or wash them in hot soda and water and 
soft soap. 

2. — Clothing : Faint, Varnish and Rosin 
Stains . — a. — For white or colored cotton 
and woolen goods, oil of turpentine or 
benzine, followed by soapsuds. For silk, 
benzine, ether, soap ; hard rubbing is to 
be avoided. For all kinds of fabrics 
chloroform is best, but must be carefully 
ii.sed. 

b. — ^Stains of paint or varnish, after be- 
ing softened with olive oil or fresh but- 
ter, may generally be removed by the 
same means as ordinary grease spots. 

c. — Saturate the spots with a solution 
of equal parts of turpentine and spirits 
of ammonia : wa.sh out with strong soap- 
suds. 

d. — Paint stains that are dry and old 
may be removed from cotton or woolen 
goods with chloroform. First cover the 
spot with olive oil or butter. 

•e. — Professor Snellal recommends an 
emulsion of 2 parts of ammonia with 1 
part of turpentine ; moisten a rag with 
the solution and rub the spot well. 

3, — Dissolving and Removing Coatings 
of Paint, Varnish and Lacquer. — ^a. — 
firm of English manufacturers have dis- 
covered that certain vegetable fatty acids 
have the property of softening and re- 
moving hardened paints and varnish, re- 
ports the Chemist and Druggist, and that 
this property is greatly increased in co- 
operation with the solvent properties of 
already well-known solvents. It is mixed 
in various ways : Arachlc acid, 18 parts ; 
benzine, 42 parts ; methyl alcohol, 40 
pai’ts. 

b. — ^Palmitic acid (vegetable), 25 parts ; 
benzine, 35 parts ; amyl aceate. iO parts, 
The solutions are applied with a brush in 
the ordinary way. 

c. — ^Scraping or burning paint off Is ex- 
tremely laborious and too slow for gen- 
eral purposes. A more thorough and eid 
peditlous way Is by chemical process* 
using for that purpose a solution of soda 
and guicklUne in equal proportSoils, 
solution may' made as follows : Tbe 
soda Is dissolved In wai^, die hme - is, 
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then added, and the solution is applied 
with a brush to the old paint. A few mo- 
ments are sufficient to remove the coats 
of paint, which may be washed off with 
hot water. The oldest paint may be re- 
moved by a paste of the soda and quick- 
lime. The wood should be afterward 
washed with vinegar or an acid solution 
before repainting, to remove all traces of 
the alkali. 

d. — ^Wet the place with naphtha, re- 
peating as often as is required ; but fre- 
quently, one application will dissolve the 
paint. As soon as it is softened, rub the 
surface clean. Chloroform, mixed with a 
small quantity of spirit ammonia, com- 
posed of strong ammoniac, has been em- 
ployed very successfully to remove the 
stains of dry paint from wood, silk, and 
other substances. 

e. . — Acetone, 3 02 .;; fusel oil, 3 02 . ; 
wood alcohol, 6 oz. ; gasoline, 4 oz. ; car- 
bon bisulphide, 2 oz. Mix. 

f. — Caustic soda (98%), 1 lb. ; starch, 
2 oz. ; china clay, 2 oz. ; warm water, 2 
lb. ; cold watier, 2 lb. Dissolve the soda 
in the warm water, and stir the starch 
and clay well together, adding the cold 
water, a little at a time, until all is used. 
When the soda solution gets cold add it 
to the other mixture and stir to a smooth 
paste. This is used by applying to the 
paint and allowing it to remain for a 
few minutes, when paste and paint may 
be removed with a scraper or old brush. 
The wood should then be washed with 
clean water, and if that does not remove 
the soapy feel (or taste), another wash- 
ing with water and vinegar should be 
given. 

g. — ^A Eberson in Revue des Prodits 
ChimiqueSf gives the following process for 
the complete removal, without injury to 
the surface to which they are applied, of 
old, hard paint, varnish, etc. : Make a 
mixture of alcohol, 55 parts ; benzol, 20 
parts ; carbon bisulphide, 25 parts ; wax, 

5 parts. This makes a sticky mass, that 
is applied to the surface of the paint or 
varnish, and soon softens the latter in 
such a manner that it may be scratched or 
scraped off. The amount of wax em- 
ployed depends on the desired consist- 
ency of .the mixture, and is added only 
to prevent the too rapid evaporation of 
the carbon bisulphide and bemol. The 
alccdiol tnay be supplanted by 30 parts 
of wood spirit (methyl alcohol) and 25 
parts of acetone. The wax is di»> 
solved in a mixture of the carb<m bisul- 
phide, benzol and acetone, and the alcohol 
IS added to Ihe solutkmi A six^lar mode 
of iniPc^inig should be followed in the 
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first instance, dissolving the wax in the 
benzol and carbon bisulphide, and adding 
the alcohol afterward. Instead of wax, 
paraffine or ceresine may be employed as 
a preventive of evaporation. The opera- 
tion of softening is accelerated by the ad- 
dition of oil or fats. 

4. — Woodwork, Walls, etc, — a. — To 
clean paint, provide a plate with some of 
the best whiting to be had ; have ready 
some clean warm water and a piece of 
flannel, which dip into the water and 
squeeze nearly dry ; then take as much 
whiting as will adhere to it, and apply it 
to the painted- surface, when a little rub- 
bing will Instantly remove any dirt or 
grease. After which wash the part well 
I with clean water, rubbing it dry with a 
soft chamois. Paint thus cleaned looks 
as well as when first laid on, without any 
injury to the most delicate colors. It is 
far better than using soap, and does not 
require more than half the time and labor. 

b. — To clean paint, take 1 oz. of pul- 
verized borax, 1 lb., small pieces, of best 
brown soap, and 3 qt. of water; let sim- 
mer till the soap is dissolved, stirring 
frequently. Do not let it boil. Use with 
a piece of old flannel, and rinse off as 
soon as the paint is clean. This mixture 
is also good for washing clothes. 

c. — Dissolve % oz. of glue and a bit of 
soft soap the size of a walnut in about 
3 pt. of warm water, and with a well- 
worn whitewash brush well scrub the 
work, but not sufficient to get off the 
paint, and rinse with plenty of cold, 
clean water, using a wash leather ; let 
dry itself. Work done in this manner 
will often look equal to new. 

d. — First take off all the dust with a 
soft brush and a pair of bellows. Scour 
with a mixture of soft soap and fuller’s 
earth, and use lukewarm water. If there 
are any spots which are extra dirty, first 
remove these by rubbing with a sponge 
dipped In soap and water. Commence 
the scouring at the top of the door or 
wainscot, and proceed downward, and dry 
with a soft linen cloth. When cleaning 
paint, it Is always better to employ two 
persons, one to scour and the other to 
rub dry. 

e. — ^The specifications of an English 
patent call for lemcms, or other acid 
fruit, 2 lb. ; hydrochlprlc acid, 1 lb. ; 
water, 4 lb. These are mixed, boiled to 
a thick paste, ahd incorporated with ox- 
alic acid, 2 lb., and black treacle, 3 lb. 
When cold, butyric acid, I or other 
grease-t^wmlving acid, :,ls stirred iti, and 
the whole made up to 1 gat with amter. 
The comt>o8ltton is applied to tlm 
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varnished or polished surface, left for a 
sufficient time, and then washed off. 

f. — ^The following receipt is designed 
for painted objects that are much soiled. 
Simmer gently on the fire, stirring con- 
stantly, 30 grams of pulverized borax and 
450 grams of brown soap of good qual- 
ity, cut in small pieces, in 3 1. of water. 
The liquid is applied by means of flannel, 
and rinsed off at once with pure water. 

g. — When painted work is badly discol- 
ored, put a tablespoonful of ammonia 
water into 1 qt. of moderately hot water, 
and with the aid of flannel wipe off the 
surface. Rubbing is not necessary. When 
the discoloration is not great, the follow- 
ing method is preferable : With a piece 
of clean flannel wet with clean warm 
water, and then squeezed nearly dry, take 
up as much whiting, of the best quality, 
as will adhere, apply this, with moderate 
rubbing, to tlie painted work, and after- 
ward wash the surface with clean water 
and rub it dry with chamois leather. This 
method is superior to the use of soap, re- 
quii'^s but half the time and labor, and 
leaves the surface cleaned, looking as good 
as new. It will not injure the delicate 
colors. 

Paintings. 

To clean an oil painting, take it 
out of its frame, lays a piece of cloth, 
moistened with rain water, on it, and 
leave it for a while to take up the 
dirt from the picture. Several appli- 
cations may be required to secure a 
perfect result. Then wipe the picture 
very gently with a tuft of cotton wool 
damped with absolutely pure linseed oil. 
Gold frame may be claned with a freshly 
cut onion ; it should be wiped with a soft 
sponge wetted with rain water, a few 
hours after the application of the onion, 
and must finally be wiped with a soft 
rag. Valuable paintings should be taken 
to an expert, as cleaning and restoring 
requires special knowledge, and damage 
is likely to result from inexperienced 
handling. 

Panama Hata, Bleaching and Cleaning. 

1. — To bleach Panama hats, wash the 
goods clean, and, while slightly damp, ex- 
pose to the fumes of burning sulphur in 
a closed vessel. To color 1 doz. hats, take 
12 lb. of k^ood, 1 lb. sulphate .of 
Iron and % lb. of verdigris. Digest me 
logwood fot some time. Add the sul* 
phate of iron and verdigris. Dip the hats 
in the hath several times and hang in the 
open air. By the peroaddteement of the 
ndth the etmospheric oxygen the 
hats wtU be more completely blatdcened. 
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When fully dried wash in running water. 

2. — To clean a Panama hat which has 
become stained by perspiration, the Na- 
tional Druggist recommends the follow- 
ing process : Apply first sodium hypo- 
phosphite, In a strong solution, liberally. 
The best plan is to immerse the hat in 
the solution, and shortly afterward im- 
merse it In one of oxalic acid. After 
the stain has disappeared, which it will 
do in the course of an hour or two, rinse 
the hat in clear water first, and after- 
ward in water carrying a little glycerine. 
Then let it dry, and send It to the hatter 
to be blocked. The object of the second 
rinsing is simply to make the hat supple. 

3. — Subject to a good scrubbing with 
Castile soap and warm water ; use a nail 
bru.sh to get the dirt away. Place in the 
hot sun to dry, and in the course of 2 
or 3 hours it will be ready for use. A 
little glycerine added to the rinsing water 
entirely prevents the stiffness and brlt- 
tlene.s» acquired by some hats in drying, 
while a little ammonia in the wash water 
materially assists in the scrubbing proc- 
ess. Ivory, or, in fact, any good white 
soap, will answer as well as Castile. It 
Is well to rinse a second time, adding the 
glycerine to the water used the second 
time. Immerse the hat completely in the 
rinse water, moving it about to get rid of 
traces of the dirty water. When the hat 
has been thoroughly rinsed, press out the 
surplus water, using a Turkish bath 
towel for the purpose, and let it rest on. 
the towel when drying. 

Paper. 

1 . — Grease Spots from Printed Paper 
or Manusclpt, Lithogaphs, Copper En- 
gravingsy etc. — a. — Place the soiled sheet 
Inside a book. If it is not already bound 
in a hook. Then sprinkle the spot uni- 
formly on both sides with finely sifted, 
warmed white bole, half a line thick, put 
the book in a press, or weight it down 
with stones. In 24 hours clean the spot 
carefully and sprinkle it again with fresh* 
warm bole, which must likewise be left 
for 24 hours in contact with the spot 
The latter will then have entirely dis- 
appeared. A thick paste prepared from 
burnt magnesia or white bole, wltl;i 
zol or benzine, Is also very useful for re- 
moving grease spots from paper or clothes. 
It is applied to the spot, and, when dry, 
brushed and scraped off, after whidi no 
* trace of the spot will be found. 

b. — ^Benzol-magnesia is an exoellent 
medium for the removal of grease spots 
i&om paper. Calcined magnesia Is 
vrith sufficient pure benzol until a mass 
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is obtained that is, aftei* some time, fri- 
able. A little of this substance Is care- 
fully rubbed with the fingei* on the gfrease 
spot and the small crumbs of magnesia 
shaken off. Fresh spots usually disappear 
at once, oUier ones after a .short lime, 
especially if ihe benzol-magnesia Is ap- 
plied 3 or 4 times and then shaken off. 
The benzol-magnesia must be kept in glass 
bottles Mtith vvell-ground-in gla.s.s stop- 
pers. 

c. — Press powderetl fuller’s earth lightly 
upon the greasy spot and allow it to .soak 
out the grease. 

d. — Hannett says the spots may be re- 
moved by washing the part with ether, 
chloroform or benzine, and placing be- 
tween white blotting paper, then passing 
a hot iron over. 

e — A more expeditious, and thought by 
some the best way, is to scrape tine pipe- 
clay. magnesia or French chalk on both 
sides of the stain, and apply a hot iron 
above, taking gi’eat care that it is not 
too hot. 

f. — After gently warming the paper, 
take otit all the grease you can with blot- 
ting paper and a hot iron, then dip a 
brush into essential oil of turpentine, 
lieated almost to ebullition, and draw it 
gently over both sides of the paper, which 
must be kept warm. Repeat the opera- 
tion until all Is removed, or as often as 
the thickness of the paper may render 
necessary. When all the grease is re- 
moved, to restore the paper to lt.s former 
whiteness dip another brush in ether, 
chloroform or benzine, and apply over the 
stain, especially the edges of it. This 
will not affect printers’ or common writ- 
ing ink. 

g. — Lay on a coat of India-rubber solu- 
tion over the spot and leave it to dry. 
Afterward remove with a piece of ordi- 
nary india-rubber. Any operation with 
ether, chloroform or benzine should never 
be conducted by candle light, as their va- 
por is apt to kindle even at several feet 
from the liquid. The recipe “e” will re- 
move grease from colored calf. Even if 
the spot be on the under side of the leath- 
er, it may thus be clearly drawn right 
through. 

h. — Apply a solution of pearlash (In 
the proportion of 1 oz. of pearlash to 1 
pt. of water) to oll-stalned drawing paper. 

2.-— /ocfine Stains , — Apply a solution 
of pufe sodium hyposulpM^e and then 
strong ammonia water, by means of blot- 
ting paper ; remove excess by pressing be- 
tween sheets of bilmlous paper moistened 
with Water, and dry between c\&m, warm 
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I (dry) blotting pad.s. Iodine staln.s may 
also be removed by alcohol. 

3 . — Mildew — Soak 1 oz. of gela- 

tine for some hoins in 1 pt. of water, and 
1 07. of white .soap scraped in the same 
quantity of water ; mix the two solutions, 
and boil till dissolveil. Dissolved 1 dr of 
alum in 2 oz. of water, and add it to the 
above. When the mixture is cold decant 
the solution from all sediment. Spread 
the above over the damaged paper with 
a stout feather, if the paper be in a 
I very bad .state a second coat may be ap- 
plied. A little spirits of wine added to 
the .solution tends to keep it good.. 

4 — Oil Stains . — Use pipeclay mixed 
with water. Allow it to remain on the 
.spot for several hours. 

Papier Marhe. 

1. — Tilnseed oil. Vs pt ; old ale, % pt ; 
the white of 1 egg ; spirits of wine, 1 
oz. ; hydrochloric acid, 1 oz. : well shake 
Ijefore using. A little to be applied to the 
face of soft linen i>a(l and lightly rubbed 
for a minute or two over the article tc be 
restored, which must afteiward be pol- 
ished off with an old silk handkerchief. 
This will keep any length of time if well 
corked Invaluable for delicate cabinet 
work. 

2. — Wash with water, dredge wih flour, 
and polish with a dry flannel cloth. 

3 — thoroughly with a paste made 
of wheat flour and olive oil. Apply with 
a bit of soft flannel or old linen, rubbing 
quite strongly ; wipe off, and polish by 
rubbing with an old silk handkerchief. 

Paraffine. 

The crude paraffine is filtered, and 
boiled for 2 hours with 5% of Its weighs 
of sodium sulphide and sufficient water. 
It is allowed to cool, so that the mass 
swimming on the top may become com- 
pact, and be removed ; it is then washed 
with river water, pressed, and afterward 
dissolved in 20% amyl alcohol, the paraf- 
fine being left as a pasty and pliable 
mass. It must remain for a time, and 
then be strongly pressed after flUering 
through bone black. 

ParchnMBt. 

Cleansing, — 1. — Blood Stains from 
Parchment. — a. — Blood stains should have 
been removed In the process of manufac- 
ture, as in the finishing parchment they 
may not be amenable to any of the ordi- 
nary methods of treatment, in the 
ufacture of the finer classes of leather* 
such es calf for bookbinders, and various 
skins for giovemakers, also of parement 
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or vellum, after the unhairing process, 
and before dressing, the skins are sub- 
jected to a bath of dog*s putrid dung 
mixed with tepid water. This mixture 
Is said to remove all fat, grease, and 
other stains. Manufacturers have tried 
to find a substitute for this unpleasant 
mixture, but have not suceeded. It Is 
thought that the bacteria created by the 
putrefaction has some special effect not 
to be otherwise obtained. 

b. — The following may also be tried : 
Immerse the parchment in a solution of 
acetic acid and gently rub the stained 
parts, while wet, with lump pumice, on 
,a flat board; then bleach with chloride 
of lime. This Is said to render the parch- 
ment white enough for bookbinding pur- 
poses. The parchment may also be sub- 
jected to a bath of salt of lemon (equal 
parts of citric acid and cream of tartar). 
These acids may have on the parchment 
a hardening effect, which is, of course, 
detrimental, so caution must be observed 
in their use. 

c. — Animal parchment, or vellum, as the 
heavier qualities are called, should always 
be carefully treated, as it is very liable 
to become stained. In the manufacture 
of parchment it is almost impossible to 
remove the natural blood stains, and 
when these are very apparent it is not 
unusual for the manufacturers to treat 
the skin with some whitening substance 
of a chalky nature to hide the blem- 
ishes. When the skin is damped with 
water this white substance is washed off, 
and the original stains appear. Should 
this happen, It will be advisable not to 
attempt to remove the stains, as this will 
only make matters worse. Possibly, how- 
ever, the water or sponge used for damp- 
ing may not have been clean, and sur- 
face stains may have been caused. In 
this case, make a weak solution of oxalic 
acid In water, and with a clean sponge 
go carefully over the entire skin. But 
first ascertain whether the colors or ink 
will be damaged by washing. To do this, 
with the tongue touch some part of the 
par<^ment having a large amount 
color, lay a piece of white blotting pa- 
per over the damped portion, and rub it 
wlfii the thund’nail; If, on being lifted, 
the Wtotttng paper Is found to be 

the work may be washed. But if the 
ocdor comes away on the blotting 
the waidiing should not he proceeded with* 
In any ease, great mte must he talm; 
the wk must not he rubbed with the 
sponge, hut this to passed swif^ over 
thewtha sttrfaee» taUng care that one 
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portion does not get more washing or 
damping than another. 

2. — Grease Stains from Parchment. — 
Grease stains can be removed with ben- 
zine. Make a smalt pad of cotton woot 
saturate it with the spirit, and rub quick- 
ly and lightly over the entire surface of 
the parchment. When it has dried off, 
the grease stains should have disappeared. 
If not, repeat the operation, and be care- 
ful not to rub hard, as this spoils the 
surface. 

3. — ^Point Marks from Parchment. — 
Put some benzine on a piece of flannel 
and apply to the skins, taking up the 
paint as soon as it is soft, and not smear- 
ing it over the skin. Finish with a lit- 
tle soap and water; finally, rub the skin 
with glycerine. 

4. — ^Tea Stains from Parchment. — ^Tea 
stains are very difficult to remove from 
parchment. Try oxalic acid, and if this 
fails, it would seem hopeless to try fur- 
ther. The parchment may be dyed one 
color ; this would help to hide the stains'. 
Make a weak solution of permanganate 
of potash and wash the leaves over care- 
fully with a sponge. This will give a 
good brown color, not unlike the tea 
stain. When all the leaves have been 
treated on one side, and are dry, turn 
the book over and treat the other side 
in a similar manner. Parchment Is a 
very troublesome material to wash, owing 
to the greasy nature of the surface, and 
also to Its liability to cockle when dry- 
ing. If each leaf could be pinned down 
to a board when applying the stain, and 
allowed to dry while etill pinned down, 
the Job would look better. 

5. — ^To clean parchment, immerse in so- 
luUon of acetic acid, and gently rub the 
stained parts, while wet, on a flat board, 
with lump piunlce; then bleitdi it with 
chloride of lime. This process was rec- 
ommended in the English Meelutnic, Xt is 
not very successful, but it makes it white 
enough for bookbinding. Xt has, howev^, 
the objectionable qualities of not makhig 
the parchment flexible, and, when dried, 
it is as hard as a boau^ and It haa no 
gloss like the virgin parchment. On no 
account must the parchment be wa«hed 
in very hot water, or held before a fire, 
as it will shrivel Up in a most inrovt^ng 
mahner. 

Pearls* To Ctoaau 

Soak them ih hot water ih which bam 
has been bofled with a mm of tar- 
tar and alum, rubmng gendy tytw em ^ 
ba nd a when the heat wia admit or It 
When the water is odd rmew the aphU* 
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cation till any discoloration is removed, 
rinse in lukewarm water ; lay them on 
white paper in a dark place to cool. 

Petrolatiim Stains from Clothing. 

Petrolatum stains may be removed from 
clothing, it is claimed {Merck* s Report}, 
by means of the following solution : Pow- 
dered soap, 1 part ; aniline, 1 part ; water. 
10 parts. The spots are moistened with 
the liquid, and, after 5 to 10 minutes, 
washed with clean water. If necessary, 
a second application is made. 

Pewter Articles. 

The cleaning of articles of this metal 
is accomplished with hot lye of wood 
ashes and fine sand. Pour the hot lye 
upon the tin, throw on sand, and rub 
with a hard woolen rag. hat felt, or 
whisk, until all particles of dirt have 
been dissolved. To polish pewter plates, 
it is well to have the turner make simi- 
lar wooden forms fitting the plates, and 
to rub them clean this way. Next they 
are rinsed off with clean water and placed 
on a table with a clean linen Cover, on 
which they are left to dry without being 
touched, otherwise spots will appear. This 
scouring is not necessary so often if the 
pewter is rubbed off with wheat bran 
after use and cleaned perfectly. New 
pewter is polished with a paste of whit- 
ing and brandy, of which a little is used, 
rubbing the dishes with it until the mass 
becomes dry. 

Precious Stones. 

Wet, precipitated sulphur, moistened 
with alcohol. A Ynlxture of 1 part of 
washed flowers of sulphur and 2 parts of 
fine washed tripoli powder is also adapt- 
ed for this purpose. The mixture, by 
means of a soft leather, Is rubbed on the 
precious stones. Places that are not ac- 
cessible by means of the chamois can be 
treated with a small brush, a second 
brush being employed to remove the dust. 
If the gems are set in silver the sulphur 
mqst be omitted. 

Prints. 

Cleansing. — 1. — ^Age Stains from Prints. 
^Mere age stains can be removed from 
engravings by placing the latter in a shal- 
low tray <a tea tray, for Instance) con- 
taining water, and exposing them to the 
rays of the sun till bleached, when they 
should be allowed to dry naturally. When 
dry they can be ironed with a hot iron, 
ov^ several folds of linen, to take out all 
creases, etc. 

, 2.-^Damp Stains frc«n Prlnta^-pStalns 
caused by damp, etc., are removed by the 


following method : Cover the engraving 
in a glazed earthenware tray with clean 
rain water till the paper is saturated ; then 
pour off the water and substitute a solu- 
tion of chloride of lime strained through 
muslin. The moment the stain disappears 
pour the solution away, and rinse the en- 
graving in clean water. Then dry, and 
insure smoothness by stretching the paper. 

3 — Grease Stains from Prints. — a. — 
To remove grease stains, lay a sheet of 
muslin in a tea tray, and on the sheet 
lay the engraving. Take the whole into 
the open air and with a soft wash-leather 
pad well sponge the yellow stain with 
petroleum spirit or spirit of wine. Do 
not in any case attempt to do this in- 
doors, or near artificial light, as the spir- 
its are highly inflammable When the 
stain has been removed lift the muslin 
and engraving together from the dish to 
a table and cover the face with blotting 
paper, placing ov^r this a sheet of brown 
paper, and then a sheet of calico. This 
done, turn the whole over, remove the 
muslin back, replace with blotting paper, 
brown paper and calico, and submit the 
whole to gentle pressure until dry. 

b. — ^Lay the engraving between several 
folds of clean blotting paper and pass a 
hot iron over it. Continually change the 
paper and repeat the Ironing 

4.— Ink Marks from Engravings.— Dis- 
solve 3 oz . of washing soda in 20 oz. of 
water, and mix with a solution of chloride 
of lime, 2 oz. in 20 oz. of water; after 
mixing, filter. Now take 2 or 3 oz. of 
the above solution and 10 oz. of water, 
and soak the engraving in it for about 
15 minutes; remove, and soak in dilute 
hydrochloric acid (1 part of acid to 10 
parts of water) for the same length of 
time ; again remove, and wash for 1 hour 
in running water; then dry. 


Putty. 

is well known that common put- 
y becomes exceedingly hard with age, 
vhlch renders the removal of glass from 
fashes peculiarly difficult. A pracU^l 
nan tells us that he thinks himself lucky 
f he can take out one pane out of three 
vlthout breakage. It Is stated, however, 
:hat the putty may be softened by using 
I paste of caustic potassa, easily pre^ 
>ared by mixing the caustic alkali, or 
sven carbonate of potash or soda, with 
jqual parts of freshly burnt quldtllme, 
vhich has previouE^y been sprinkled with 
vater, so as to cause it to fall into poo- 
ler This Is then mixed with water to 
\ paste, and Is spread on the putty to 
se softened. Where one application la 
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not sufficient it is repeated. In order to boiled tar, hot, drawing it through a 

prevent the paste from drying too quickly, thimble to press back the excess of tar, 

■ it is well to mix it with less water, adding and suspending it afterward on a staging 

some soft soap instead. to dry and harden. In the second method 

2. — Take pearlash, 1 lb. ; quicklime, 3 the rope is soaked in a solution of 100 

lb. ; slake the lime in water, then add grams of soap per liter of water. The 

the pearlash, and make the whole the con- copper soap thus formed in the fiber of 

sistency of paint. Apply it to both sides J’ope preserves It from rot even better 

of the glass and let it remain 12 hours, il'an the tar, which acts mechanically to 
when the putty will be so softened that imprison the sulphate of copper, which is 
the glass may be removed with ease. the real preservative. It is not stated 

3. — Soft soap, rubbed on pretty thick, whether the copper treatment is equally 

and allowed to stand about 12 hours or serviceable with dressed as with plain 

more, will soften putty so that it can be hemp ropes. 

cut out quite easily with a knife. 2. — ^To preserve wire rope laid under- 

Putty Powder, — Put tin, as pure ag ground, or under water, coat it with a 

possible, into a glass vessel — a wineglass mixture of mineral tar and fresh slaked 

does very well when making small quan- lime, in the proportion of 1 bu. of lime to 

titles — and pour in sufficient nitric acid 1 bbl. of tar. The mixture is to be boiled, 

to cover It. Great heat Is evolved, and and the rope saturated with it while hot ; 

care must be taken not to inhale the sawdust is sometimes added to give the 

fumes, as they are poisonoug. When mixture body. Wire rope exposed to the 

there is nothing left but a white powder, weather is coated with raw linseed oil or 

It is heated in a Hessian crucible to drive with a paint composed of equal parts of 
off the nitric acid. Spanish brown or lampblack with linseed 

oU. 

Rags, Polishing. 

1. — Saturate woolen stuff with a solu- Rosin, To Bleach. 

tion composed of 3 oz. 4 dr. of Castile Rosin is bleached by melting in a sutt- 
soap dissolved in 14 oz. of water : to this able vessel, at a temperature of not more 
solution add 22 dr. of tripoli. Color with than 600 and passing steam through 
coralline. the fluid ^rnass. The steam and rosin are 

2. — Serviettes magiques, for polishing then condensed In a receiver and the prod- 

articles of metal, consist of a pure wool uct dried. Carbonic acid, or a mixture 

fabric saturated with soap and tripoli, of carbonic acid and nltrofren or hydro- 

and dyed with a little coralline. They are gen gas, are Introduced sometimes, to per- 

produced by dissolving 4 grhms of Mar- feet decolorization. Rosin oil is one of 

sellles soap in 20 grams of water, adding the products of destructive distillation of 

2 grams of tripoli, and saturating a piece rosin, the residuum being tar. 

of cloth 70 cm. long and 10 cm. wide with 

it, allowing to dry. Rouge for Buff Wheels. 

3. In 20 oz. of wai®5 , ^ The rouge employed by machinists, 

of soap, and ^adually add 2 oz. of pum- watchmakers and jewelers is obtained by 

ice stone or finely powdered emei^. directly subjecting crystals of su^hate 

4. — Infusorial earth may be u^ with or copperas to a high heat, by 

advantage. Saturate the tot unbleach^ ^hlch the sulphuric acid is expelled and 
muslim with th s tote. Color with a lit- ^^e oxide of iron remains. Those portions 
tie aniline red, if desired. calcined, when ground^ are used for 

^ ' polishing gold and silver. These are of 

Ropes, Pfeservatloa. a bright crimson color. The darker and 

1.— The ropes should be dipped, when more calcined portions are knoMrp as 

dry, into a bath containing 20 grams of "crocus,” and are used for .policing, ?;^$a 

sulphate of copper per liter of water, and wid steel. • Others prefer for die, produc- 

kept in soak in this solution for 4 days, don of rouge the peroxide of i^n 

afterward being dried. The ropes will ch>ltated by ammohla fran k dilute jpnj- 

thus have absorbed a eert^n quantity of ddn of sulphate of hpon, w^ is Waimea, 

sulphate of copper, which will preserve ix>mprewed until then .espOsed^ 
th^m from the attacks of animal para- tdw red heat and ground .^ powto w 

sites and from rot The oGn>per salt may c0urse» there arh P^her suwmnc^ ^ wes 

be fixed In the fiber by a; coating tar rouge Which are emplOjred in poliaffi^, ar . 

by soapy water. For larri^ TOwderad carborui^ 

'.pasa;jt': dirouhh'-k .ba^ : ' v.;i; ■■■,.■ v 
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Rust (See also Marble, Nickel, Tin, 
Windows. 

Metals. — ^1. — ^Drawing Instruments, Re- 
moving Rust from. — a. — ^Use fine emery 
paper and crocus cloth. 

b. — ^Mix 10 parts of tin putty, 8 parts 
of prepared buck’s horn and 25 parts of 
90% alcohol to a paste. Cleanse the ar- 
ticles with this, and finally rub with soft 
blotting paper. 

2. — Gun Barrels, Grease for Anointing, 
to Prevent Rust. — ^Make an ointment of 
corrosive sublimate and lard. It is said 
that this will protect gun barrels from 
rust on the seashore. 

3. — ^Iron and Steel, Rust Preventives. 
— a. — Caoutchouc oil is said to have 
proved efficient in preventing rust, and 
to have been adopted by the German 
army. It only requires to be spread with 
a piece of fiannel, in a very thin layer, 
over the metallic surface and allowed to 
dry up. Such a coating will afford se- 
curity against all atmospheric Influences 
and will not show any cracks under the 
microscope after a year's standing. To 
remove it, the article has simply to be 
treated withe caoutchouc oil again, and 
washed after 12 to 24 hours. 

b. — solution of india-rubber in ben- 
zine has been used for years as a coating 
for steel, iron and lead, and has been 
found a simple means of keeping them 
from oxidizing. It can be easily applied 
wiUi a brush, *and is as easily rubbed off. 
It should be made about the consistency 
of cream. 

c. — All steel articles can be perfectly 
preserved from rust by putting a lump of 
freshly burnt lime in the drawer or case 
in which they are kept. If the things 
are to be moved (as a gun in its case, 
for instance), put the lime in a muslin 
bag. This is especially valuable for speci- 
mens of Iron when fractured, for in a 
moderately dry place the lime will not 
want renewing for many years, as it Is 
capable of absorbing a large quantity of 
moisture. Articles in use should be placed 
in a box nearly filled with thoroughly 
pulverzed slaked lime. Before using them 
rub well with a woolen cloth. 

d. — ^The following mixture fdrms an ex- 
cellent brown coating for protecting iron 
and steel from rust: Dissolve 2 parts of 
crystallized iron chloride, 2 p^vta of an^ 
titnoiiy chloride and 1 part it tannin in 
4 parts of water, and apply witli a sponge 

f jirag, and let dry. Then anodier coat 
tJHe paint is applied, and again another, 
necessary, until the color becomes as 
dark as desired. Whon dry it Is lAmshed 


with water, allowed to dry again, and 
the surface polished with boiled linseed 
oil. The antimony chloride must be as 
nearly neutral as possible. 

e. — Put about 1 qt. of fresh slaked lime, 
% lb. of washing soda and % lb. of soft 
soap in a bucket ; add sufficient water to 
cover the articles; put in the tools as 
soon as possible after use, and wipe them 
up next morning, or let them remain un- 
til wanted. 

f. — Soft soap, with about half its 
weight of pearlash; 1 oz. of the mixture 
in about 1 gal. of boiling water. This 
is In every-day use in most engineers' 
shops In the drip cans used for turning 
long articles bright in wrought iron and 
steel. The work, though constantly moist, 
does not rust, and bright nuts are Im- 
mersed in its for days till wanted, and 
retain their polish. 

g. — ^Melt slowly together 6 or 8 oz. of 
lard to 1 oz. of rosin, stirring till cool; 
when it Is semi-fluid it is ready for use. 
If too thick, it may be further let down 
by coal oil or benzine. Rubbed on bright 
surfaces, ever so thinly, it preserves the 
polish effectually, and may be readily 
rubbed off. 

h. — To protect metals from oxidation — 
polished iron or steel, for instance— the 
requisite is to exclude air and moisture 
from the actual metallic surface; where- 
fore, polished tools are usually kept in 
wrappings of oiled cloth and borwn paper, 
and, thus protected, they will preserve a 
spotless face for an unlimited time. When 
these metals come to be, of necessity, ex- 
posed, In being converted to use, It is 
necessary to protect them by means of 
some permanent dressing, and boiled lin- 
seed oil, which forms a lasting film or 
covering as it dries on, is one of the best 
preservatives, if not the best. But in 
order to give It body It should be thick- 
ened by the addition of some pigment, 
and the very best— because the most con- 
genial — of pigment is the ground oxide of 
the same metal; or. In plain words, rustr 
ed iron reduced to an impalpable powder, 
for the dressing of Irbn or steel, which 
thus forms the pigment of red oxide paint 

i. — Slak a piece of quicklime with lust 
water enough to cause It to crumbly In 
a covered pot and wbUe hot add tallow 
to it and work into a paste, and use 

to cover over bright work; It can be 


easily wiped o0* 

I.— Olmstead^s vamltfh is made by mat- 
ing 2 02. of rosin in 1 lb. of firesh, sweet 
lard, melting the rosin drst BtnAwm add- 
ing the lard, and miadng ^to*?***^*, 
is apbhed to the meiel^ whleh idwnid be 
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warm, if possible, and perfectly cleaned; 
it is afterward rubbed oif. This has been 
well proved and tested for many years, 
and is particularly well suited for plan- 
ished and Russian iron surfaces, which 
a slight rust is apt to injure very seri- 
ously. 

k. — ^Use ferroline or white zapon lac- 
quer. 

l. — ^Mix whiting and linseed oil togeth- 
er to form a paste. Put a coat on the 
iron. It is easily removed, and will pre- 
vent rusting. 

m. — Thick lubricating petroleum, or 
solid paraffine, applied to the slightly 
warmed iron, is one of the best preserva- 
tives ; in some cases a transparent var- 
nish of copal or shellac is preferable. The 
main point is to clean the iron properly 
before the application, from all traces of 
rust, by means of brushing and a min- 
eral acid, to wash it well, and to neu- 
traize all remaining traces of acid with 
potash lye, or with lime or some other 
alkali ; then clean and dry thoroughly, 
and apply your oil, paraffine or varnish. 

n. — Boiled linseed oil will keep polished 
tools from rusting if it Is allowed to dry 
on them. Common sperm oil will pre- 
vent them from rusting for a short pe- 
riod. A coat of copal varnish is fre- 
quently applied to polished tools exposed 
to the weather. Woolen materials are 
the best for wrappers for metals. 

o. — Iron and steel goods of all descrip- 
tions are kept free from rust by the fol- 
lowing: Dissolve % oz. of camphor in 
1 lb. of hog’s lard, take off the scum, 
and mix as much black lead as will give 
the mixture an iron color. Iron and 
steel, and* machinery of all kinds, rubbed 
over with this mixture, and left with it 
on for 24 hours, and then rubbed with 
a linen cloth, will keep clean for months. 
If the machinery is for exportation, it 
should be kept thickly coated with this 
during the voyage. 

p. — Antimony chloride, 9 parts; crys- 
talized iron chloride, 9 parts ; tannin, 
4% parts, in 18 parts of water. Apply 
with a sponge or rag, let it dry, apply 
again, if necessary. This mixture forms 
a brown coating on the article. When 
dry, wash with water; let it dry, then 
polish with boiling linseed oil. 

q. ^A compound of grease and zinc fil- 
ings is found to be an excellent prevent- 
ative against rust for iron bolts inserted 
in wood. It la used to line the bolt hole. 

correigKindent sends us the fol- 
lowing suggestlans: *T have tried many 
things, but found nothing better than 
boiled Unseed oil to protect Instruments 

C 


(Rust) 


and tools (files, saws, guns, eta) from 
rusting. It even works best with a ket- 
tle used for heating water for bathing. 
Wipe the metal with a cloth dipped In 
the oil, and let it dry, which will re- 
quire only a few minutes. If it is un- 
necessary to have the metal bright and 
shining, you need not scour it before the 
application of the oil; this will combine 
with the rust, and form a firm, durable 
coating. 

s. — Rub over with a mixture of tallow 
or lard and thick white-lead paint 

t. — To keep Iron goods of any kind, and 
especially those parts of machines which 
are made of steel or iron, from Ousting, 
take % oz. of powdered camphor, and • 
melt it before the fire in 1 lb. of good 
lard. Tor give it a dark color, add as 
much fine black lead as is necessary to 
produce the desired effect Clean the 
ironwork, and smear It over with this 
preparation. After this it should be al- 
lowed to remain untouched for 24 hours, 
when the grease should be removed by 
wiping the ironwork with a soft cloth. 

u. — Vaseline is an excellent preserva- 
tive. Buy by the can, and apply with 
a brush. 

4. — ^Iron, Protection from Rust. — a. — 
Otto Hering, of Berlin, has lately pat- 
ented a method for producing basic oils 
to protect iron from rust. The oil is 
made to contain in solution certain basic 
substances. Either the oil (fatty or min- 
eral) may be saturated with ammonia gas 
at the ordinary temperature, or organic 
bases can be dissolved in it In practice, 
a combination of these two plans is ad- 
visable, the ammonia gas being put into 
the oil after the organic bases. An ad- 
vantage claimed for this new rust pro- 
tector is that it contains no moisture, and 
is mixed with bodies able to check any 
tendency to rust formation at the outset. 

b. — ^Barff’s Proces8,-r-A patented proc- 
ess employed for the protection of the 
surfaces of iron from rust, effected by 
artificially coating them with a film of 
magnetic oxide. The iron Is first heated 
to redness, and steam passed over it Hie 
iron decomposes the steam, liberating oxy- 
gen, which latter immediately attacks the 
iron, forming magnetic or black oxide, 
Fe,0^ 

c. — Bright Iron Arttcles.--»The medium 

in question is produced from the follow* 
ing substances : 2Sinc white, 80 kgm. ; 
lampbli^, 2 kgm. ; tallow, 7 kgm. ; vaae-^ 
line, 1 \gttu ; oUve oU, 3 kfim. ; vamtsh, 
1 1. Boil togeth^ M hour md aidd % t 
of benzitie and % t ei turpentloia, 
ring the mass oarefuUy ahd mr 
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some time. The finished pastelike sub» 7. — Rust Prevention in General. — a. — 

stance can be readily removed with a rag Melt together 125 parts of lard and 20 
without the use of solvents. parts of camphor, to which a little graph- 

d. — ^Underground Iron. — Cotton-seed or ite is added. After thorough cleaning, 

linseed oils, 1 lb. ; coal tar, 1 lb. ; sul- the mass is rubbed on and allowed to re- 

phur, 1 lb. ; heat separately ; mix thor- main 24 hours. 

oughly, and heat to 300® F. for about 1 b. — A mixture of petrolatum and kero- 

hour, at the end of which time it becomes sene oil is said to be an excellent appli- 

pasty. Heat the metal to which it is cation for protecting the surface of the 

applied. metal. 

5. — Iron, Removal of Rust. — a. — ^A c. — For polished metal use the follow- 

simple and effective way of cleaning rust- ing : Rosin, 35 parts ; talc, in powder, 
ed iron articles, no matter how badly 500 parts ; lard. 120 parts ; yellow wax, 

they are rusted, consists in attaching a 130 parts; olive oil, 130 parts; oil of tur- 

piece .of ordinary zinc to the articles, and pentine, 130 parts. Mix th(B rosin, lard, 

then letting them lie in water to which wax and oil, and melt at a low tempera- 

a little sulphuric acid is added. They ture ; when melted, stir in the talc, and 

should be left immersed several days, or aftet* removing from the fire add the tur- 

a week, until the rust has entirely dis- pentine, with constant stirring, 
appeared, the time depending on how d. — Camphor, % oz. ; dissolve in melted 

deeply they are rusted. If there is much lard, 1 lb. ; take off the scum, and mix ip 

rust, a little sulphuric acid should be as much black lead as will give it an 

added occasionally. The essential part iron color ; clean machinery, and smear 

of the process is that the zinc must be with compound ; after 24 hours remove 

in good electrical contact with the iron. with a soft linen cloth. 

A igood way is to twist an Iron wire tight- 8. — ^Rust Removal in General. — a. — 

ly around the object, and connect this Cover the metal with sweet oil, well 

With the zinc. Besides the simplicity of rubbed in, and allow to stand for 48 

this process. It has the great advantage hou^s ; smear with oil, applied freely with 

that the iron itself is not attacked in the a feather or piece of cotton wool, after 

least so long as the zinc is In good elec- rubbing the steel ; then rub with unslaked 

trical contact with it. Domestic Engi- lime, reduced to as fine a powder as pos- 

neering says that when there is only a sible. 

little rust, a galvanized-iron wire wrapped b. — Immerse the article to be cleaned 

around the object will take the place of for a few minutes until all dirt and 

the zinc, provided the acid is not too rust is taken off, in a strong solution of 

strong. The articles - will come out a potassium cyanide, say about % oz. in 

dark gray or black color, and should then a wineglassful of water ; take out, and 

be washed thoroughly and oiled. The clean it with a toothbrush, with some 

method is specially applicable to objects paste composed of potassium cyanide, Cas- 

with sharp corners or edges, or to files tile soap, whiting and water, mixed into 

and other articles on which buffing wheels a paste of about the consistency of thick 

ought not to be used. The rusted iron cream. 

and the zinc make a short-circuited bat- 0. — Steel, Removal of Rust. — a. — 

tery;|he action of which reduces the rust The following solution, according to the 

bat^ to iron, this action continuing as National Druggist, may be applied by 

long as any rust Is left. means of a brush, after having removed 

b. — ^Iron articles thickly coated with any grease by rubbing with a clean, dry 

rust may be cleaned by allowing them to cloth: Stannic chloride/ 100 grams, are 

remain In a nearly Saturated solution of dissolved in 1 1. of water; this solution 

t^lorl4e of tin from 12 to 14 hours. is next added to one containing 2 grams 

c. r-^Eust remover: Ground pumice, 30 of tartaric acid dissolved in 1 1. of water^ 

grams ; oleic acid, 20 grams; tallow, 2 and, finally, adding 20 c.cm. of indigo 

grams ; paraffine, 4 grams. The last solution diluted with 2 1. of water. After 

mgp^enm are melted together ^ a^ allowing the solution to act upon the 
the |k»iydered puinfce is SIdwIy stirred in. stain for a few seccmds It Is rubbed dean, 

O^Kickelblated ^ A^^l4s, To Remove first with a hiolst doth, later with a dfcy 

Riial doth. To restore the polish, use is 

/...grease - A; lOW oi diver ''iat:^'''’Snd Je^lers^' 'rouge,..: 

the /.rust/ by ■Wbblng' ■■e.vlitlle; . 'ammo- b.>--*^niers6'-. -the. "'article ' -to ' be.":' dCaaed 
' rmt, .for fM-'--ndn0tis un-tit 

"-are'"'ialceh'--Oiri'' 

■ cyanWb^Oif 
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a wineglassful of water ; take out, and 
clean it with a tooth brush, with some 
paste composed of cyanide of potassium, 
Castile soap, jvhitening and water ; these 
last are mixed in a paste about the con- 
sistency of thick cream. 

c. — To remove rust from small hollow 
castings, dip in dilute sulphuric acid (1 
part of commercial acid* to 10 parts of 
water). Wash in hot lime water, and 
dry in a tumbler in dry sawdust. 

d. — Immerse the articles in kerosene 
oil ; allow them to remain for some time. 
This will loosen the rust so it will come 
off easily. 

e. — To remove rust from steel, cover 
the metal with sweet oil, well rubbed in ; 
48 hours afterward rub with finely pul- 
verized unslaked lime. 

f. — Cover the rusted part with oil or 

fat, let it remain 3 hours, then wipe off 
with a cloth ; take 2 dr. of caustic potash 
and 4 oz. of opodeldoc ; rub on the mix- 
ture, and let It remain 10 minutes ; rub 
off with a dry cloth. Or, cover the rusted 
parts with sweet oil, well rubbed in, and 
next day cover with finely powdered un- 
slaked lime ; potash with this until the 

rust disappears. Or, take H oz. of em- 

ery powder, 1 oz. of soft soap, mixed, 
and well rub in. 

g. — Whiting, by weight, 9 parts ; oil 

soap, by weight, 6 parts ; cyanide of po- 
tassium, by weight, 5 parts; water, by 
weight, 60 parts. Dissolve the soap in 
the water, over the fire, and add the 

cyanide; then, little by little, add the 

whiting. If the compound is too thick, 
which may be due either to the whiting or 
the soap employed, add a little water \m- 
til a paste is made which can be rtin 
into an iron or wooden mold. .This will 
u‘emove rust from steel and give it a good 
polish. 

h. — Rosin, 35 prats ; powdered talc, 500 
parts; lard, 250 parts; yellow wax, 130 
parts ; olive oil, 130 parts ; oil of turpen- 
tine, 130 parts. Mix the rosin, lard, wax 
and oil, and melt at a low temperature. 
When melted, stir in the talc, and after 
removing from the fire, add the turpen- 
tine, with constant stirring. 

i. -r— Rust Paper for Pine Steeb-^Wash 

some pumice In water, powder it fine, 
and mix linseed-oil varnish with the pow- 
der. Apply several coatings of this mix- 
ture with a brush to good, firm paper, 
and after the paper has been dried in the 
air pais It betw^n smoothing rcfiliers. The 
Idilowing oleaiUiiaig powder Is also recom- 
nlehded i 16 parts by weigt of tm 
putty' "Udth-.' a-"'..-.|»a'rts'-''0f ' '.^prepared:' 'harte^ ’ 
hdm» mixture to a paete 
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with 32 parts of alcohol. The mixture 
can then be used for cleaning steel arti- 
cles. Very rusty steel and iron articles 
should first be washed with Hydrochloric 
acid, diluted with an equal quantity of 
water, and afterward with pure water, 
then dried, coated with oil, left for a few 
days, and finally cleaned with the clean- 
ing powder already described. Finely 
powdered emery, with a little olive oil, 
can also be recommended. 

10. — Steel Instruments, Small, To Keep 
from Rusting. — a. — Clean frequently ; 
after using, clean with dry chamois leath- 
er and wipe off with an oiled rag. 

b. — For this purpose the Lancet con- 
fidently recommends a mixture of equal 
parts of carbolic acid and olive oil, 
smeared over the surface of the instru- 
ments. This plan is much used by medi- 
cal officers in the navy, and is found to 
preserve the polish and brightness of the 
steel, however moist and warm the cli- 
mate may be. 

11. — Steel Wire, To Protect from Rust. 
— Try the following : Dissolve % oz. of 
camphor in 2 oz. of 90% alcohol, and 
mix this with 2 pt. of fine sperm oil. Al- 
low the wire to remain in contact .with 
this mixture, heated to 180® F., for half 
an hour; then rub off excess with a soft 
cotton cloth. 

12. — Stoves, To Prevent from Rusting. 
— ^Apply kerosene with a cloth. This will 
prevent stoves from rusting during the 
summer. Also an excellent material to 
apply to all iron tools used about a farm. 

13. — Tools, To Keep from Rusting.— 
a.— Put % lb. of soft soap in a pail and 
add 1 pt. of freshly slaked lime; suffi- 
cient water to cover the articles. Place 
the tools in this mixture as soon as pos- 
sible after they are used. Wipe them the 
next morning. 

b. — ^Apparatus for Coating Laboratory 
Tools.— MetalUc tools and oth^ articles, 
particularly those consisting of iron or 
steel, which are used in laboratories or 
other workshops where acid vapors are of 
frequent occurence, may be protected 
^m rust with a black shining coat, 
which resists acids, and is but little af- 
fected even by a low red heat, ill the f ol- 
lowing manner ; Have a ^eet^irosh box 
large enough to hold aU tools, etq., 
to be coated, apd provided with a 
bottom of wire netting, Hndemeath this 
Is placed a layer of cxiishefi coal (black- 
smith’s coal) about 1 d 
place the tools^ ^ be 

•■irese fh>m 'rust,;;^^U:: aod'nl^^^ 

;■ wire- net,^'^'TheVbOx:'is:'''y^ 

^strong' 
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coal to give off tarry consitltuents, and 
the heat continued until the bottom of 
the box is at a red heat. When all evo- 
lution of ^as has ceased the box is al- 
lowed to become cold, and the tools are 
taken out, and will be found covered with 
a beautiful glossy coat. Tongs, shears, 
pincers, etc., so coated, keep in good con- 
dition for months, even in places where 
the air is constantly mixed with acid va- 
pors 

c — To keep tools from mating, take % 
oz. of camphor and dissolve it in 1 lb. of 
melted lard; take off the scum, and mix 
in as much fine black lead (graphite) as 
will give it an iron color. Clean the tools, 
and smear with this mixture. After 24 
hours rub clean with a soft linen cloth 
The tools will keep clean for months un- 
der ordinary circumstances. 

Textiles. — 1. — Stains. — ^By adding 2 
parts of cream of tartar to 1 part of oxal- 
ic acid, ground fine, and kept dry in a bot- 
tle, you will find, by applying a little of 
the powder to rust stains while the arti- 
cle is wet, that the result is much quicker 
and better. Wash out in clear warm 
water to prevent injury to the goods. 

2. -^Dissolve potassium bioxalate, 200 
parts, in distilled water, 8,800 parts ; add 
glycerine, 1,000 parts, and filter. Mois- 
ten the rust or ink spots with this solu- 
tion; let the linen, etc., lie for 3 hours, 
rubbing the moistened spots frequently, 
and then wash out well with water. 

3. -— Soften the spots with a solution of 
1 part of ferrocyanide of potassium, 500 
parts of water and 1 part of concentrated 
sulphuric acid ; then wash out with soft 
water, and remove the stains, which, by 
this time, will have become blue, by a so- 
lution of potash. 

4. — Soak the stains in a solution of tin 
chloride, and rinse immediately with much 
water. The tin salt is much more reli- 
able in removing iron rust, and quicker 
in its action, than oxalic acid, unless the 
stains are soaked in a solution of the lat- 
ter, contained in a tin spoon, when the 
stdins disappear In a short time. 

5. -^Iron Rust-^. — ^This may be re- 
moved by salt mixed with a little lemon 
Jtilcd. 

b.«*-4^1ts of lemon, mixed with warm 
and rubbed over the mark, will, 
Ttam iSrobaldy, remove the stains. 

on the stain a small quan- 
Ufiy nf thn tbry bowder of magnesia, rub- 
tdSf It idlilitly In with the finger, Jeav- 
ing it ^ere m hour or two, and then 
brufiil^ It fit; adien it will be found 
that the stain hss .quite disapiNMu^ 
d,— sM the soiuhie aahs of 
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iron produce stains which, if allowed to 
dry, and es]:)ecially If afterward the ma- 
terial has been washed, are difficult to ex- 
tract without Injury to the ground. When 
fresh, such stains yield rapidly to a treat- 
ment with moistened cream of tartar, 
aided by a little friction, if the material 
or color is delicate. If the ground be 
white, oxalic acid, employed in the form 
of a concentrated aqueous solution, will 
effectually remove fresh iron stains. 

Sailcloth. 

1. — Impregnation. — Sailcloth, allowed 
to lie about in a wet condition, or rolled 
up wet, will begin to rot, and the spots 
cannot afterward altogether be removed 
by washing, and not even by chlorine. If 
dried In the stretched condition, the cloth 
will not spoiL This can be done on a 
fully manned boat, but not always on 
other crafts. Soap and brush, applied 
at once, wfil do some good. There is 
also a mistaken idea that rinsing in fresh 
water and drying in the sun will prevent 
mischief. To avoid all trouble, the sail- 
cloth should be impregnated The weaver’s 
glue has first to be removed, which is 
accomplished by boiling a roll of about 
d pieces in malt or also in caustic soda 
In the latter case, every packet must have 
a fresh lye, but the subsequent washing 
in dilute hydrochloric acid does not call 
for a renewal of the bath every time 
The cloth is dried hanging, as in all sub- 
sequent operations ; there is more shrink- 
age on a cylinder. For impregnation, a 
solution of alum and phenylate of lime 
is recommended. The impregnated cloth 
passes between two roils, the upper of 
metal, the lower of paper. Finally comes 
the fixing with soda silicate. Gruene 
has found the treatment to answer well, 
and the cloth remains soft. If, after two* 
years or so, a repetition of the impreg- 
nation should appear advisable, the cloth 
may simply be dipped in phenylate of 
aluminum. 

2, — Bleaching . — ^Use a solution of chlo- 
ride of lime in water, in which the sail 
may be immersed for a short time and 
then thoroughly washed and dried in the 
sun. This will whiten it. 

States. 

1. --^tins may be cleansed with a weak 

solution of borax or benzine, when greasy. 
Care should be taken td zpcoige modern 
ately and lengthwise, not aerose, the fate 
ric ; irtm on the wrong side oi^» White* 
create and Mk satfns miqr be treated In 
the tetee way as ooiored sites. * 

2. --nte!aok,.*4Boil 3 lb. of lietitoai to a 
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pulp in 1 qt of water; strain through a 
sieve, and brush the satin with it on a 
board or table. The satin must not be 
wrung, but folded down in cloths, for 3 
hours, and then Ironed on the wrong side. 

Screws, Basting. 

To prevent screws employed to Join ma- 
chinery from becoming fixed and difficult 
to remove from oxidation, the Moniteur 
IndtistHelle recommends a mixture of oil 
and graphite, and says it will effectually 
prevent screws from becoming fixed, and 
protect them for years from rust. The 
mixture facilitates tightening up, and is 
an excellent lubricant, and reduces the 
friction of the screw in its socket. Car- 
bon, of which graphite is largely com- 
posed, is the best known lubricant. 

Seaweed. 

Soak in distilled water for about a day 
and a night to soften and remove salt, 
then put it for 12 hours in a solution 
of 1 part bisulphite of soda to 10 parts 
of water ; at the expiration of this time 
mix 1 part of sulphuric acid with 5 parts 
of water and add 1 part of this to the 
first solution, which has the seaweed in it 
Let remain a few hours longer, then soak 
in several changes of clean water and 
dry slowly. 

Sheepskin. 

1. — Aprons f etc. — If stained by grease 
or paint, it will be necessary to first take 
out these stains, by placing the skin on 
a clean board and applying, with rubbing, 
the following mixture : Benzine, 15 fl.oz. ; 
chloroform, 2 fl.dr. ; ether, 2 fl.dr. ; alco- 
hol, 4 ll.dr. Mix. When the stains are 
removed then apply the following mix- 
ture : Potassium bltartrate, 1 av.oz. ; 
alum, powder, H av.oz. ; oxalic acid. Mi 
av.oz. ; sour milk, 16 fl.oz. Mix. Apply 
this mixture with a clean woolen rag, 
and rub into the skin until quite dry; 
then dust on the skin some finely pow- 
dered pipeclay, and brush off the excess 
of the adherent powder. 

2. — Rugs and Mats. — ^Wash while fresh, 
in strong soapsuds, first pkdeing frean the 
wool all the dirt that will come out. A 
Uttle paraffine, I tablespoonful to 3 gaL 
of water, will aid in removing the im- 
tnirities. Continue to wasli the ektn la 
fresh suds till it is white and dean. Then 
dissolve % fix each of salt and alum in 
8 pts. of boiling water, put into it water 
enough to cover the skin, which should 
soak hi the solutloii 12 ours, and then 
be hung on a fine to drain. When near- 
ly dry» nail it, wool side in, on a board, 
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or the side of a bam, to dry. ,Rub into 
the skin 1 oz. each of pulverized alum 
and saltpeter, and if the skin is large 
double the quantity. Rub for an hour 
or two. Fold the skin sides together, 
and hang away for 3 days, rubbing 
it every day, or till prefectly dry. Then 
with a blunt knife clear the skin of im- 
purities, rub it with pumice or rotten 
stone, trim it into shape, and you have 
a door-mat that will last a lifetime. If 
It is to be dyed, have a shallow vessel 
as large as the skin, In which to prepare 
the dye, so that the skin can be laid wool 
side down smoothly into the vessel, that 
all parts may be equally immers^ in 
the dye. This should not be more than 
1 in. deep, otherwise the skin might* be 
injured by the hot dye. After coloring, 
again stretch the skin to dry. and then 
comb with a wool or dbtton card. 

3. — Dissolve 1 bar of soap in 2 gaL of 
boiling water ; put 2 qt. of this into a 
tub or pan containing about 2 gal. of 
warm water. First rub out the dirt and 
grease spots with the strong soap liquor, 
or, if necessary, with fuller’s earth; then 
put the rug or mat into the tub contain- 
ing the weak soap liquor, and well wash 
and punch It. Throw away this first li- 
quor, and mix another lot with the same 
proportions of warm water and dissolved 
soap, and again well wash the rug; and 
so continue until it Is perfectly clean. 
Then rinse well in cold water to take out 
all the soap, and afterward In cold water 
in which a small quantity of blue has 
been dissolved. This blue water will only 
be required for white skins. After this 
has been done the mat or rug should be 
wrung out, shaken, and hung up to dry 
with the skin side toward the sun, but not 
when the heat is scorching, or the skin 
will become hard and brittle. It should, 
while drying, be frequently shaken and 
hung up, first by one end and then by 
the other. 

Show Cases, To Pofish. 

A good polishing powder consists of 
rods, alum, burned and finely powdered, 
5 parts ; levigated chalk, 1 part ; mix ; ap- 
ply with a dry brush. 

SOk. 

1, — Bleaching.— a.— The articles to be 
bleached must be freed from all mef^mn4r 
cally adhering dirt, grease, etc. This Is 
effected, according to the nature of the 
article, and of the Impurties to be re- 
moved, by means of seep, ammonia, sol- 
nburet of carbon,, ether, or alccdiol. These 
cleaxislng agents must then be entirely re* 
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moved, either by washing or evaporation. 
A bleach bath is then made up with the 
peroxide of hydrogen, either alone or 
along with small traces of ammonia or 
of soda lye. The silks are simply laid 
in this liquid and left to steep as may be 
required. The process is accelerated by 
heat not exceeding 77 « F., and by the 
light of the sun. The bleaching process 
may last from 2 to 14 days. When it is 
completed the silks are rinsed in con- 
densed steam water and carefully dried. 

b. — ^In China, silks are scoured with 
carbonate of potash or of soda, but this 
method has been nearly abandoned in Eu- 
rope on account of the amount of care 
and attention it requires- From 10 to 12 
lb. of carbonate of soda are required for 
100 lb. of raw silk. The scouring bath is 
not allowed to get hotter than 185 « F., 
and the process may last from 60 to 90 
minutes. The action is considered to have 
gone far enough when the threads give 
a kind of crackling sound if rubbed with 
the fingernail. Two or three washings 
with lukewarm water complete the proc- 
jBss. The loss is rarely beiow 18%, and 
may rise to 28%. 

c. — Caustic soda is used in very weak 
solutions for coarse kinds of silk. From 
3 to 4 lb. of solid caustic is sufficient for 
100 lb. of silk. It is dissolved in about 
300 gal. of water at 140®, and the yarns 
are worked for 30 minutes, and then 
washed. The loss does not exceed 12% 

d. — lye of white soap is made by 
boiling in water 30 lb. of soap for every 
100 Ib. of silk intended to be bleached, 
and in this the silk is steeped till the 
gum in the silk is dissolved and sepa- 
rated. The silk is then put into bags 
of coarse cloth and boiled in a similar 
lye for an hour. By these processes’ it 
loses 25% of its original weight. The 
silk is then thoroughly washed, and 
steeped in a hot lye composed of 1% lb. 
of soap and 90 gal. of water with a 
small quantity of litmus and indigo dif- 
fused. After this it is carried to the sul- 
phuring room ; 2 lb. of sulphur are suffi- 
cient for 100 lb. of silk. When these 
processes are not sufficiently successful it 
is washed with dear hard water, and 
sulphured again. 

e. —Scourlng with Soap. — This is pre- 
eminently the best method, since it pre- 
serves and even Increases the valued prop- 
erties bf silk, such as feel, brillianoy^ etc. ; 
the soap used, however, should always be 
of the best «quallty. in the north <4 Eu- 
rope, soSt ^potash soaps, genmtly made 
from ttnseed 4>i}, aie used ; in the south, 
harfi soda soaps, pnade from olive and 
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other oils, are preferred. Of late years, 
soap made from oleic acid has been more 
and more employed. Those soaps are to 
be preferred which wash off best and leave 
an agreeable odor. In general, those 
made from oleic acid and linseed oil wash 
off best ; then follow the soaps made from 
olive oil, suet, etc. (containing stearic 
and margaric acids) ; last, and worst in 
this respect, comes palm-oil soap, which, 
on this account, has been almost entirely 
given up, notwithstanding its agreeable 
odor. For scouring silks which are to 
be subsequently dyed, oleic-acid soap may 
be recommended ; but for those destined 
to remain white, a good olive-oil soap 
is best In the latter case, two opera- 
tions are necessary, “ ungumming ” (de- 
oommage) and “boiling.’* For “ungum- 
ming,” a boiling solution of 33 lb. of soap 
to 100 lb. of silk is used, the yarn being 
worked in this from % to ^ hour. Prev- 
ious to placing the silk in this bath, ho.W" 
ever, it should be softened In a weak so- 
lution of soda crystals, or, better still, 
of hydrochloric acid, and should be 
washed. For “boiling,” the same bath 
may be used (if not too strongly charged 
with silk glue), except for the purest 
whites, or when the raw silk is colored ; 
in these cases a fresh bath is imperative. 
The yam is lifted from the ungummlng 
bath and allowed to drain ; the hanks are 
then wrung, sewn up in coarse hempen 
bags or “ pockets,” and boiled, during 2 
or 3 hours, with a solution of 17 lb. of 
soap per 100 lb. of silk. The yearn is 
Uien rinsed in a weak, tepid solution of 
soda crystals, to avoid the precipitation 
of any fatty compounds on the silk, after 
which it is rinsed in cold water. For 
Japanese and Chinese silks the loss may 
vary from 18 to 22% ; for European silks, 
25 to 27%. 

2. — Cleansing. — a . — No silks look well 
after washing, no matter how carefully 
it may be done, andp therefore, it should 
never be resorted to without absolute ne- 
cessity. It is recommended to simnge 
faded silks with warm water and soap, 
and then xo rub them with a dry cloth 
on a flat board, after which to iron them 
on the inside with a smoothing iron. 
Sponging a little with spirits will also 
improve old black silk®. The ironing,may 
be (tone on the right side, with thin paper 
spread over them to prevent, glaring. 

b.— Soft soai), H lb.; brandy, 2 tea- 
spomjfuto; prdof spirit, l pt; water, I 
pt; mtt well together* Ai^y with a 
sponge en eadh side of. the silk, takkig 
care not to crease the silk. Blnse 2 or 3 
times, and irmi on the wrong sidei pitting 
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a piece of thin muslin between the silk 
and the iron. 

c. — ^Black. — ^To bullock’s gall add boil- 
ing water sufficient to make it warm, and 
with a clean sponge rub the silk well on 
both sides ; squeeze it well out, and pro- 
ceed in like manner. Rinse it in spring 
water, and change the water until per- 
fectly clean. Dry it in the air, and pin 
it out on a table ; but first dip the sponge 
in glue water and rub it on the wrong 
side ; then dry before a fire. 

d. — White. — White silk is best cleaned 
by- dissolving curd soap in water as hot 
as the hand can bear and passing the silk 
through and through, handling it gently, 
and rubbing any spots till they disap- 
pear. The silk should then be rinsed in 
lukewarm water and stretched by pins 
to dry. 

3. — Grease. — Rub the spots on the silk 
lightly and rapidly with a clean, soft cot- 
ton rag dipped in chloroform, and tjie 
grease will Immediately disappear with- 
out injuring the color of the silk. Re- 
peat the operation, if necessary. Be care- 
ful to rub the article rapidly and lightly, 
then finish with a clean, dry cloth. If 
these precautions are not taken a slight 
stain is apt to be the result. Very highly 
rectified benzine, such as is prepared by 
first-class druggists, will also immediate- 
ly remove grease from the most delicate 
colored silks. 

4. — Handkerchiefs, To Keep White . — 
In washing silk handkerchiefs, care should 
be used to prevent their turning yellow. 
A silk handkerchief should never be boiled, 
nor have soap rubbed upon it. Make a 
lather of finely shredded white soap and 
hot water. Clean the handkerchiefs, and 
rinse them in plenty of cold water • to 
thoroughly remove all the soap. Press 
out ail the moisture possible, and dry 
quickly in the sun, ironing them while 
they are still damp, but not wet. 

5. — Renovating Black SUk, — ^The French 
process Is to use a weak solution of coffee 
water. Do not wet the silk too much, 
and restore the luster by careful rubbing 
with a soft sUk handkerebief. White silks 
can be cleaned with a dry powder formed 
of fine starch and a little laundry blue. 
Ilub over the tissuer and dust out thoi^ 
Oughly. Bread crumbs or <^ik should 
be used for pink or cream-colored silks. 
$iiks may be Ironed on the wrong side 
with a moderate hot; iron, dr on the 

.':;(^de ’ - "the.' ' fine luster)- ci ? 
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Silk Hats. 

When a silk hat becomes wet, or from 
other causes has lost its smoothness and 
gloss, cleanse It carefully from all dust, 
then with a silk handkerchief apply pet- 
rolatum evenly, and smooth down with 
the same handkerchief until it is dry, 
smooth and glossy. This will make a 
silk at look as good as new. 

Silver. 

1. — In cleaning silver plate, or any pol- 
ished metallic surface, it is very essential 
to keep the polishing material, as well as 
the rubbing cloths, chamois, etc., in a 
close box, where they cannot be contam- 
inated with dust. One single grain of 
sand may produce a scratch that hours 
of faithful labor cannot obliterate. When 
this happens the injured article- must be 
sent to the jeweler to have the scratch 
burnished out. . 

2. — Silver articles discolored by sul- 
phureted hydrogen may be cleaned by . 
rubbing them with a boiling saturated so- 
lution of borax. Another good prepara- 
tion is a solution of caustic potash with 
some bits of metallic zinc. 

3. — ^Ammonium carbonate, 1 oz. ; water, 

4 oz. ; Paris white, 16 oz. *, mix well, and ' 
apply by means of soft leather. 

4. — Rouge (very fine) and prepared 
chalk, equal parts ; use dry. 

5. — -Whiting (fine), 2 parts; white ox- 
ide of tin, 1 part ; calcined hartshorn, 1 
part. 

6. — A fresh concentrated solution of 
hyposulphite of soda will dissolve at once 
the coat of sulphide of silver, which is 
the cause of the blackness produced by 
mustard, eggs, etc., or anything contain- 
ing sulphur. 

7. — Egg Stains. — Rub with common 
salt. A pinch taken between the thumb 
and finger, and rubbed on the spot with 
the end of the finger, will usually remove 
the darkest egg stain. 

S.^Frosting Polished Silver. — ^Put them 
into a bath of nitric acid diluted with an 
equal volume of distilled water^ and let 
remain for a few minutes* A better 
feet may be given by ffipping the^ 
frequently into the bath until the rectMte 
degree of frostily has been attained. !K%en ’ 
rinse, and place for a law mommfB In 
a strong bath cif potassihm cyanidat 
move and rinse* The fingers must not 
be allowed to touch the article durliiig 
either process. It should be wall 1^^ 
with woodi^ foi^ps or nlamps. 

m In dsa* 
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Inkstands, frequently become badly stained 
with Ink. These stains cannot be removed 
by ordinary processes, but readily yield 
to a paste of calcium chloride and water. 
Javelle water, when at hand, may be 
used instead. 

10. — Jewelry Filigree. — To restore the 
original color when tarnished by wear, or 
shop-worn, first wash the articles in a so- 
lution of 1 ii.oz. of liquid potassa in 20 
fl.oz. of water, rinse, and then Immerse 
in a mixture of salt, 1 part ; alum, 1 part ; 
saltpeter, 2 parts ; dissolved in water, 4 
parts. Let them remain for 5 minutes ; 
wash in cold water and dry with chamois 
leather. 

11. — Liquid Polish. — a. — Prepared 
chalk or whiting, 2 oz. ; water of am- 
monia, 2 oz. ; water, enough to make 
8 oz. 

b. — Oxalic acid, 1 oz. ; crocus martis, 

2 oz. ; whiting, 4 oz. ; water, to make 1 pt. 
Mix, and shake before using. This prepa- 
ration may be used dry (omitting the 
water), or applied with a little oil, with 
rubbing, and rubbed dry with whiting. 

c. — ^Mlx 8 oz. of prepared chalk, 2 oz. 
of turpentine, 1 oz. of alcohol, 4 dr. of 
spirits of camphor and 2 dr. of water 
of ammonia. Apply with a sponge, and 

' allow to dry before polishing. 

d. — Cyanide of potassium. 8 oz, ; alco- 
hol, 1 oz. ; water of ammonia, 1 oz. ; blue 
vitriol, % oz. ; Glauber’s salts, 1 oz. ; soft 
water, 2 gal. Immerse the silverware in 
the bath for a few minutes, rinse with 
clear water, and polish with chamois skin 
or flannel. 

e. — ^Levigated chalk, 2 parts ; oil of tur- 
pentine, 4 parts ; stronger ammonia water, 

4 parts; water, 10 parts. Mix the am- 
monia and oil of turpentine by agitation, 
and rub up the chalk in the mixture. Fi- 
nally, rub in the water gradually, • or 
mix by agitation. Three parts each of 
powdered tartaric acid and chalk, with 1 
part of powdered alum, make a cheap and 
quick silver-cleaning powder. 

12-— Ornaments. — Make a strong solu- 
tion of soft soap and water, and in this 
boll the articles for a few minutes ; 5 
minutes will usually be enough. Take 
out, pour the soap solution into a basin, 
as soon as the liquid has cooled down 
sD^elently to be borne by the hand, with 
a scrub the articles with it. 

in boihng water, and plkce on a 
pdbotie^ (a bit of tilihg* a brick, 

or : to diry. W 

nall:^^^i^ ^ light rubbing with a cham- 
.treated Jook;.atS ' bright - 
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parts of precipitated subcarbonate of 
iron and prepared chalk. 

b. — ^An Impalpable rouge may be pre- 
pared by calcining the oxalate of iron. 

c. — Take quicksilver with chalk, % oz. ; 
and prepared chalk, 2 oz. ; mix them. 
When using, add a small quantity of spir- 
its of wine, and rub with chamois leather. 
Not recommended. 

d. — Put sulphate of iron into a large 
tobacco pipe ; place it in a fire for a 
quarter of an hour; mix with a small 
quantity of powdered chalk. This powder 
should be used dry. 

e. — ^The following makes a liquid polish 
for silver plate: Cyanide of potassium, 
3 to 4 dr. ; nitrate of silver, 8 to 10 gr. ; 
water, 4 oz. Apply with a soft brush, 
wash the object thoroughly with water, 
dry with a soft linen cloth, and polish 
with chamois skin. Neither whiting nor 
powder of any kind should be used for 
cleaning and polishing; they only waste 
and scratch the silver., 

f. — Take 2 oz. of hartshorn powder and 
boil it in 1 pt. of water; soak small 
squares of damask cloth in the liquid, hang 
them up to dry, and tliey will be ready 
for use, and better than any powders. 

g. — ^Add by degrees 8 oz. of prepared 
chalk, in fine powder, to a mixture of 2 
oz. of spirits of turpentine, 1 oz. of al- 
cohol, % oz. of spirits of camphor and 
2 dr. of aqua ammonia ; apply with a 
sponge and allow it to dry before pol- 
ishing. 

h. — ^Mix together 1 oz. of fine chalk, 2 
oz. of cream of tartar, 1 oz. of rotten 
stone, 1 oz. of red lead and % oz. of 
alum ; pulverize thoroughly in a mortar. 
Wet the mixture, rub it on the silver, 
and when dry rub off with a dry flannel 
or clean with a small brush. 

i. — An excellent preparation for polish- 
ing plate may be made In the following 
manner; Mix together 4 oz. of spirits of 
turpentine, 2 oz. of 00% alcohol, 1 oz. 
of spirits of camphor and ^ oz. of spirits 
of ammonia. To this add 1 lb. of whiting, 
finely powdered, and stir till the whole is 
of the consistency of thick cream. ^ To 
use this preparation, with a. clean sponge 
cover the silver with It so as to sfive it 
a coat like whitewheh. Set the silver 
aside till the paiste has dried into a pow- 
der, then brush it oif, and polish with 
chamolg leather. A Cheaper kind may be 
made by merely mixlhg 0()% alcohol and 
whiting togeiher. 

j. -*r-]!)issolve 2 dr. potassium cyanide 

and Silver ifiirate hi g ok of 

water. 4l^ply -With a b<^ brhgh r 
:'With' 'a;:t^K>th ' and 
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k. — thin coatingr of collodion may make the article white in a gas flame 

be used to prevent tarnish where the sll- (not white heat, but a snowy white, 

ver is to be stored^ for any length of which it will assume after exposure to 

time. " the flame), then plunge it into the pickle, 

l. — French Plate Powder. — (1) * Mix and there leave it for % hour; then dry 

Jewelers’ rouge with carbonate of mag- in boxwood sawdust. Applied to solid 

nesia, 1 to 12. ware only. 

(2) Putty powder, finely powdered, 2 e. — Heat to a dull red (if there is no 

oz. ; levigated chalk, 10 oz. lead present), allow to cool, and when 

(3) Equal parts of common salt, alum cold, boil in a pickle of water acidulated 

and cream of tartar ; dissolve in hot water with sulphuric acid (30 parts of water 

and boil the plate in it. to 1 part of add) until perfectly white; 

14. — Pomade. — a. — ^Mlx thoroughly 4% take out, swill in clean water, and bur- 

parts of vaseline with a few drops of es- nish the prominent parts ; dry in hot box- 

sence of mirbane. (nltrobenzole) ; add to wood sawdust. 

this, by stirring, 7% parts of elutriated f. — Commence by cleaning off any kind 

chalk, parts of burnt hartshorn, 1% of dirt which the surfaces of the silver 
parts of pulverized ossa sepia (cuttle- articles have contracted while making, as 

bone). The mixtiu'e should be of the that would entirely spoil the burnishing, 

consistency of butter. For this purpose, take pumice powder,* 

b. — Fine chalk, % lb. ; pipeclay, 3 oz. ; and with a brush, made very wet in 

white lead, 2 oz. ; magnesia (carbonate), strong soapsuds, rub the various parts 

% oz. ; Jewelers* rouge, % oz. of the work, even those parts which are 

15 . — Powders. — a. — ^The best polish for to remain dull, which, nevertheless, re- 

silverware — that is, the polish that, while ceive thus a beautiful white appearance ; 

it cleans, does not too rapidly abrade the wipe with an old linen cloth and proceed 

surface — is levigated chalk, either alone to the burnishing. • 

or with some vegetable acid, like tartaric, g. — A few drops of nitrobenzol are add- 
er with alum. The usual metal polishes, ed to 40 parts of vaseline (common) ; 50 

such as tripoli (diatomaceous earth), parts of whiting are now stirred in, tb- 

flnely ground pumice stone, etc., cut away gather with 10 parts of burnt hartshorn 
the surface so rapidly that, it requires and 10 parts of very finely powdered cut- 

but a few cleanings to wear* through or- tlebone ; mix thoroughly. 

dinary plating. About as good a formula h. — Finest whiting. 15 parts ; soda, 1% 

for rapid polishing, of which we have any parts ; citric acid, % part. Reduce to 

practical knowledge, is as follows; White a fine powder. Use by moistening the 

lead, 5 parts; levigated chalk, 20 parts; powder with water. 

magnesium carbonate, 2 parts ; aluminum i. — Use a burnisher, wet with soapy 

oxide, 5 parts ; silica, 3 parts ; Jewelers* water. Silver can also be polished with 

rouge, 2 parts. Each of the Ingredients Vienna lime. 

must be reduced to an Impalpable pow- 16.— Prcscn;ation.~-Silverware may be 

der, mixed carefully, and sifted through kept bright and clean by coating the ai^ 

silk several times to secure a perfect mix- tides (warmed) with a solution of col- 

ture, and to avoid any possibility of leav- lodion diluted with alcohol, 

ing in the powder anything that might 17.— Soaps.— a.— For the very finest 

scratch the silver or gold surface. This silverware the following is recommended ; 

may be left in the powder form, or in- Good white or yellow soap, finely s^ved, 

corporated with soap, made .into a paste 80 parts ; burnt magnesia, 18 parts ; Jew- 

with glycerine, or other similar materiaL ^ elers* rouge, finest levigated, 2 parts ; 
The objection to mixtures with vaseline water, sufficient. Dissolve the soap in the 

or greasy substances is that, after clean- smallest possible quantity of water by 

ling, the object must be scrubbed with the aid of heat; then incorporate the 

soap and water; while widi glycerine, other ingredients. This will keep aUv^ 

simple adnsiiig and rimnlng water instant- ware, not badly stained, in the highest 

ly deans the object * posslWe ccmditlon, 

b.— Caustic aminonia, 5 parts ; water, b. — ^Por ordinary polishing purpoaes the 

200 parts r hyposulphite, 2® parts ; ^ following is lecommendea f Good vmite or 

ammonium chUmide, 10 parts. yellow soap, shaved fine, 00 parts ; trlpoll, 

c-*-4Sd(fium hyiwsutehim’^^^ ; g parts; alum (ammoma), 4 parte ; 

ommended by A Co. Use tarlc acUt 4 ; l^d carboiwte,^ ^ 

-^parts; water* .anminent., 
d;-^ve me# a basm conmining c.— Good whim y 

e#al of nil of vi#>l and I dim* poW^, 4 
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parts ; ammonium carbonate, 8 parts ; lev- 
igated chalk, 16 parts. If you desire to 
color the soap, rose pink answers very 
well. Care must be taken in the prepa- 
ration of levigated chalk to avoid scratch- 
ing fine silverware. 

d. — Soap, 25 parts ; tin oxide, 1 part ; 
ammonium carbonate, 2 parts ; chalk, 4 
parts. The tin oxide and the chalk must 
be entirely free from grit, or the silver 
will, of course, be scratched. 

18. — Tumish. — a. — Silver which has 
become much tarnished may be restored 
by immersion in a warm solution of 1 
part of cyanide of potassium to 8 parts 
of water. (This mixture is extremely 
poisonous. Washing well with water, 
and drying, will produce a somewhat 
dead white appearance, which may be 
quickly changed to a brilliant luster by 
polishing with a soft leather and rouge. 

b. — If only slightly tarnished, the fol- 
lowing is the most suitable method : Pre- 
pare a mixture consisting of 3 parts of 
best washed and purified chalk and 1 part 
of white soap ; add water until a thin 
pasle is formed ; rub with a dry brush ; 
continue the rubbing until the articles are 
quite bright, 

c. — ^Whiting, mixed with caustic am- 
monia (spirit of sal ammoniac) to form 
a paste, may be used. This mixture is 
very effective in cleaning silver, but is 
attended with the disadvantage that it has 
a very unpleasant smell and strongly ex- 
cites the lachrymal glands. 

Silver Nitrate Stains. 

1. — ^In the manipulation of the nitrate 
of silver bath solutions in photography, the 
operator frequently receives stains of the ' 
salt upon his clothing which are not very 
attractive in appearance. Stains or marks 
of any kind made with the above silver or 
bath solutions may be promptly removed 
from ’the clothing by simply wetting the 
stain or mark with a solution of bichro- 
mates of mercury. The chemical result is 
the change of the black-looking nitrate of 
silver Into chromate of silver, which is 
whiter, or invisible on the cloth. Bi- 
chroxhate of mercury can be obtained at 
the 4rtig stores. 

2. ^— ii^um sulphite, 1 oz. ; chloride Of 
lime, % oz. ; water, 2 oz. Mix. Use a 
noli brush. 

3, the fingers into a strong solu- I 

tion of cupric chloride. In about a min- 
ute the sfiver converted into a 

chloride, and then be washed off with 
hypoMphate of soda solution, 

imm^iate and rei>eafed 
cation of a very weah solution ta cyanide 


. (Sponges) 


of potassium (accompanied by thorough 
rinsings in clean water) will generally 
remove these without injury to the col- 
ors. 

5.— -Bichloride of mercury, 5 grams ; 
ammonium chloride, 5 grams ; distilled 
water, 40 grams. Apply the mixture to 
the spots with a cloth, then rub. This 
removes, almost instantaneously, even an- 
cient stains on linen, cotton or wool. Skin 
stains, thus treated, become whitish yel- 
low, and soon disappear. 

Silver Stains from Fabrics. 

1. — Moisten the spots' with water, and 
then rub them lightly with a solution pre- 
pared by dissolving 1 pt. of mercuric 
chloride and 1 pt. of ammonium chloride 
in 8 pt. of distilled water. 

2. — a. — Moisten the spot with a solu- 
tion of chloride of copper until the spot 
has disappeared, then wash, first with 
hyposulphite of soda and then with 
water. 

b. — Prepare a solution of permanga- 
nate of potash, add hydrochloric acid to it, 
apply to the spot, and then wash it again 
with hyposulphite of soda, and finally with 
water. 


Sponges. 

Blenching. — 1. — As is well known, chlo- 
rine and its compounds cannot be used 
for bleaching sponges, as they impart a 
yellow color to the latter, which, In ad- 
dition, become hard and lose their fine 
texture. The method now generally em- 
ployed is a water solution of sulphurous 
acid, and requires from 6 to 8 days and 
considerable manipulation. According to 
the latest researches made in <]iermany, 
the bleaching of sponges can be performed 
more conveniently and expeditiously by 
means of bromine dissolved in water. As 
is well known, 1 part of bromine requires 
30 parts of water to dissolve It, and thus 
a concentrated solution can easily be ob- 
ihined by dropping a few drops of the 
former into a bottle of distilled water and 
shaking it. The sponges are submerged., 
in this solution, and after the lapse of 
a few hours their brown color changes 
to a lighter one, the; dark red bromine 
solution changing at the same time to 
light yellow. By treating the sponges to 
a second Immersion In a fresh solution 
they acquire the desired light color in a 
short time. Th^ are Improved stlU more 
if finally , dipped In dilute sulphuric wcM 
and washed with cold water. It . seems 
strange that sudb closely aUled bbdiee as 
chlorine and bt^ine dl^ 
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ferently toward the coloring matter in 
sponges. 

2. — Saturate in 1 qt. of buttermilk for 
24 hours and rub between the hands. 

3. — Soak in dilute muriatic acid (1 part 
of acid to 1% parts of water) for 12 
hours, wash well with water to remove 
the lime, then immerse it in a solution 
of 2 lb. of hyposulphite in 12 lb. of water 
to which 2 lb. of muriatic acid has been 
added a moment before. After it is suf- 
ficiently bleached, remove, wash again, 
and dry. 

4. — Soak for several days in cold water, 
renewing the water and squeezing the 
sponges occasionally. Then wash in warm 
water, and put into cold water acidulated 
with hydrochloric acid. Next day take 
out, and wash thoroughly in soft water; 
then immerse in an aqueous sulphurous 
acid (sp. gr. 1.034) for a week. After- 
ward wash in plenty of water, squeeze, 
and allow to dry in the air. 

5. — Soak in dilute hydrochloric acid to 
remove the lime, then wash in water, and 
place for 10 minutes in a 2% solution 
of potassium permanganate. Their brown 
appearance on removal from this is due 
to the deposition of manganous oxide, 
which may be removed by steeping for 
about 2 minutes in a 3% solution of ox- 
alic acid to which a little sulphuric acid 
has been added. As soon as the sponges 
appear white they are washed oUt in 
water to remove the acid. Very dilute 
sulphuric acid may replace the oxalic 
acid. 

6. — First wash in tepid water and then 
in a solution of hydrochloric acid (5 c. c. 
per liter=:5 fl.dr. per 7 pt.), which frees 
the pores from carbonate of lime ; next 
immerse for 24 hours in a solution com- 
posed of 5 parts of hydrochloric acid in 
100 parts of water, with the addition of 
6 parts Of hyposulphite of soda. 

7. — ^The sponges are first washed in 
clean water and then immersed for 24 
hours in a solution of 9 1. of water and 
1 1. of chlorhydrlc acid. They are then 
‘washed again and immersed in the follow- 
ing solution: Water, 10 L; bromine, 40 
grams.. In 24 hours the blackest and 
dirtiest sponges become perfectly white. 

8. — ^Prepare two solutions according to 

the appended formulas : (a) Potassium 

permanganate, 26 grams ; pure Water, 1 
pt <b) Sodium hyposulphite, 2 oz, ; hy- 
drochloric acid, 1 02. ; water, 1 pt. . 
solve the hyposulphite in the water, add 
the acid, let st^nd 24 hours, and decant 
from the sedimetit. The solution should 
be ihade in the open air, dare being taken 
not to inhale the ifumes that arise. Free 


(Spotting, Stains) 


the sponges from sand and other extra- 
neous matter first, by beating and then 
washing thoroughly with water. Squeeze 
them as dry as possible and then im- 
merse them in the solution of perman-* 
ganate, allowing them to remain In the 
liquid a few moments, or until they ac- 
quire a dark brown color. After removal 
from this solution dip the sponges, a few 
at a time Into the hyposulphite prepa- 
ration, allow them to become thoroughly 
saturated, and then remove and wash in 
water until the odor of the solution Is 
entirely removed. Squeeze out, and when 
nearly dry Immerse in a solution of % 
oz. of glycerine to 1 pt. of water, and 
finally dry in the shade. Care should be 
taken not to expose the sponges to the 
action of either bath longer than is actu- 
ally necessary to effect the desired ob- 
ject. While the substance of the sponge 
is said to be but slightly affected, if at 
all, by this treatment, prolonged exposure 
will be injurious. 

Cleansing. — 1. — The sponges are first 
washed in warm water which contains 
about 20 drops of sodium hydrate solu- 
tion to the liter; this is followed by clean 
water ; then they are immersed in bro- 
mine water and exposed to the sun until 
white, after which they are washed in 
water which contains 20 drops of sodium 
hydrate solution to the liter, followed then 
by clean water. They should be dried 
quickly in the sun, if possible. 

2.— -Common salt, 4 oz. ; ammonium 
carbonate, 2 oz. ; water, 4 pts. Soak the 
sponge in this ■ solution for an hour or 
tw'o, and rinse in clean water. 

Spotting, or Stain Removal. 

Spotting should be done in a well light- 
ed room, and the reagents employed may 
be applied by a glass wash bottle or with 
a small glass pipette or a piece of glass 
rod. It is sometimes necessary to heat 
a small portion of the fabric under treat- 
ment ; this is best done with a small steam 
Jet with a vulcanite or other non-con- 
ducting holder, fitted to a flexible metal- 
lic steam pipe. The agents employed in 
spotting must be very carefully selected 
as they must not affect the color or col- 
ors of the fabrics ; the fibers must not 
be Injured in strength or appearance, and 
no sweal mark or stain must remain after 
the original stain has been remoVe^L 
Whenever possible, organic solvents must ^ 
employed, as they are less liable to 
affect the colors, and they have no dele- 
terious effect upon the fibers. In em- 
ploying inorganic liquids or solutions, it 
must be lx>rne % acids hfiye 
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an injurious action upon vegetable fibers, 
and alkalies upon animal fibers; whereas 
vegetable fibers will withstand the action 
of alkalies, and animal fibers will with- 
stand acids. 

The principal organic solvents em- 
ployed in spotting are : Acetone, alco- 
hol (methylated spirit), amyl acetate, 
amyl alcohol, aniline, benzine, benzol, 
carbon tetrachloride, chloroform, ether, 
turpentine. These liquids are employed 
alone or In combination. 

Of inorganic substances (in fact, of 
all spotting agents) the most useful is 
water — ^hot or cold. A very large num- 
ber of stains can be removed by its use — 
e,g,y blood stains, food stains, etc. The 
stained place is laid upon a clean cloth, 
or, if possible, is stretched upon two 
closely fitting concentric rings (such as 
are employed in darning by machine, 
etc.). The stained place is carefully 
sponged with cold or warm water, care 
being taken to avoid the use of more 
water than Is absolutely necessary ; after 
the removal of the stain the place is 
rubbed as dry as possible with a dry 
cloth to avoid the production of sweal 
mark in dyeing. With silk fabrics, a 
small quantity o facetic is used in 
the water; this preserves the scroop and 
luster of ^e fabric. 

Articles from which stains have been 
removed by organic solvents can be dried 
off at once ; but if there is a possibility 
of a sweal mark remaining, the goods 
can be rinsed through benzine in all cases 
where ^e spotting agent is soluble in 
benzine. Care must be exercised in using 
very mobile solvents, such as ether 
as they will very readily spread over a 
considerable area of the fabric, carrying 


with them in solution some of the sub- 
stance which is to be removed, making 
the small stain into a very much larger 
one. After treatment with solvents the 
fabric should be carefully rubbed with 
a dry cloth to avoid the production of 
a well-defined edge to the area Which has 
been treated. It must be made to merge 
gradually into the surrounding fabric, 
so as to be imperceptible, or practically 
so. 

Where mineral acids have been em- 
ployed on cotton or linen goods, or on 
fabrics containing these fibers, the place 
must be sponged with a weak solution 
of sodium acetate, which produces the 
sodium salt of the mineral acid and lib- 
erates acetic acid, which is quite harm- 
less. This treatment Is safer than mere- 
ly sponging with water, which does not 
always remove all traces of sulphuric 
acid. All Inorganic spotting agents em- 
ployed in stain removal must be thor- 
oughly removed by sponging with water, 
and in all cases (as with organic sol- 
vents) care must be taken to prevent a 
circular mark being left on the fabric. 

After the removal of a stain it is some- 
times found that the color of the fabric 
has been discharged or reduced, or, in 
many cases, the stained place is found, 
on examination, to be a spot where scent 
or other colorless liquid has discharged 
the color of the fabric. In such cases 
the color may sometimes be revived by 
sponging with acetic acid. If this has 
no effect, the dried fabric may be care- 
fully touched up with a suitable solution 
of color in benzine. 

As a convenient form for reference, 
the methods which have been indicated 
are given in tabulated form, as follows: 


REMOVAL OP STAINS AND GREASE SPOTS 


Nature of Stain. Silk Goods. 


Grease, 

Paint 

Enam^ 

Vamiidi 

Vamls^ 


oil, wax. Benzine benzol (see aleo 
Paints and Iron Mold), 
Ether, aniline, acetone, ni- 
trobenzlne, chloroform, 
carbon tetrachloride. 

As paint, or with a mix- 
ture of acetone and amyl 
acetate. 

Coil). As paint 

(rosin). Aniline, or methylated spir- 
it, or oailxm tetrachlo* 
ride and a little meth- 
ylated spirit 

(Shellac). Methylated spirit alone, or 
with carbon tetrachlo- 
ride. 


Woolen Goods. 

Cotton and Linen 
Goods. 

As silk goods. 

As silk goods. , 

As silk goods. 

As silk goods. 

As silk goods. 

As silk goods. 

As silk goods. 

As silk goods. 
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REMOVAL OF STAINS AND 
Nature of Stain. Silk Gtoods. 


GREASE SPOTS — Continued. 

1 A.. Cotton and Linen 

Woolen Goods. 


Sealing wax. 
Tar and pitch. 

Blood. 


Sugar, glue, etc. 

Fruit, tea, coffee, 
wine, beer. 


Iron mold. 


Methylated spirit As silk goods. 

Benzine, benzol, aniline, or As silk goods, 
ether. 

Water, followed by solu- As silk goods, 
tion of neutral soap in 
methylated spirit 

Water. As silk goods. 

White SUk. 

Water, followed by potas- As silk goods, 
sium permanganate and 
removal of the brown 
stain produced with sul- 
phurous acid. 

Colored SUk. 

Water, followed by sul- 
phurous acid, or hydro- 
gen peroxide, if the col- 
ors are fast to these re- 
agents ; otherwise, meth- 
ylated spirit and soap. 

Aqueous solution of oxalic As silk goods, 
acid. 


Cream of tartar and citric 
acid. 

Ink stains. 

(1) Marking ink Solution of potassium cy- As silk goods. 

(silver). anide. 

Marldng ink Aniline ; or a solution of As silk goods, 

(aniline benzine soap in chloro- 
black). form. 

(2) Copying pad Methylated spirit and am- As silk goods. 

inks. monia. 


(3) Writing inks. Dilute mineral acids or ox- As silk goods, 
alic acid. 


Grass stains. Ether, or soap in methyl- As silk goods, 

ated spirit 

WhiU Goods. 

Color stains (sub- Decroline (or other stable As silk goods, 
stantlve and ba- hydrosulphite) and acet- 
slc). Ic acid, or methylated 

spirit and ammonia, or 
hydrogen i)€roxide. 

Colored Goods. 

As above, if colors are not 
affected thereby. 

Scorch stains. Potassium permanganate. Hydrogen per- 

i followed by sulphurous oxide, 

acid, or hydrogen perox- 
ide. 


As silk goods. 

As silk goods. 

Water, followed by 
sodium hypochlo- 
rite. 

As silk goods. 

White Goods. 

Water, followed by 
sodium hypochlo- 
rite. 


Colored Goods, 
Aqueous soap so- 
lution and am- 
monia. 


Titanous chloride, 
with or without 
hydrochloric acid. 
Oxalic acid. 


As silk goods. 
As silk goods. 


As silk goods, or, 
on white goods, 
dilute caustic 
soda. 

Acetic or formic 
acid, followed by 
dilute mineral 
acids or oxalic 
acid. 

As silk goods. 

White Goods. 

Titanous chloride 
(warm). 


Colored Goods- 
Titanous chloride 
(cold and di- 
lute). 

Hydrogen peroxide 
or sodium hypo- 
chlorite. 
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Stones. 

1. — To remove grease from stone steps 
or passages, pour strong soda and boiling 
hot water over the spot, lay on it a lit- 
tle fuller’s earth, made into a thin paste 
with boiling water, let it remain all night, 
and if the grease be not removed repeat 
the process. Grease may sometimes be 
taken out by rubbing the spot with a 
hard stone — not hearthstone — using sand 
and very hot water, with soap and soda. 

2. — Mildew or Mold . — Try a little 
strong aqueous solution of caustic soda. 
It should remain 10 minutes in contact 
with the stone, which, after washing with 
water, should be well rubbed with a stiff 
brush or broom. 

Straw and Chip. 

1. — Bleaching. — a. — The articles, hav- 
ing been previously washed, may be placed 
for an hour in a weak chloride of lime 
water, and then hung out on a line to 
dry slowly. The chloride of lime water 
should be made by mixing 1 part (by 
weight) of chloride of lime with 20 parts 
of water, agitating the mixture with a 
stick until all the particles of chloride 
of lime are thoroughly broken up, allow- 
ing the mixture to settle, and pouring off 
the clear portion from the dregs for use. 

b. — On a small scale, with such an ar- 
ticle as a straw hat, a bannet, a basket, 
etc., the following method may be fol- 
lowed : The straw, having been well 
washed with weak soda lye, is rinsed in 
plenty of clean water, lightly shaken, etc. ; 
remove superfluous moisture, and place, 
supported on a stick, under a large glazed 
earthenware pan turned' upside down. A 
very small pipkin, capable of holding 
about % pt., is now placed on the fire, 
and about % oz. of roll brimstone placed 
in it. When the brimstone is all melted 
a light is applied to it, so as to cause 
it to catch fire. The pipkin, with the in- 
flamed sulphur, is now placed under the 
glazed pan in such a position as not to 
scorch the article to be bleached.. The 
spaces between the pan and the table or 
floor on which it rests must be carefully 
closed with damp cloths placed around to 
prevent the escape of the sulphurous-acid 
gas produced by the combustion of the 
cailphur. In about 2 hours the pan may 
be retnoved, when the straw will be found 
nicely bleached. 

— ^Mxpose to the fumes o^ burning sul- 
phur to e close chest or box, or by im- 
ni#stog it in a weak solution of chloride 
of iline» and afterward washing it well, 
to water. Water, strongly aeidiilatki 
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with oil of vitriol or oxalic acid, is also 
used for the same purpose. Straw may 
be dyed with any of the simple liquid 
dyes. 

d. — To Give a Luster. — An ammoniacal 
solution of bleached lac is employed by 
some makers. 

2. — Hats. — Bleaching and Cleaning. — 
a. — Put a small quantity of salts of sor- 
rel, or oxalic acid, into a clean pan, and 
pour on it sufficient scalding water to 
cover the bonnet or hat. Put the bonnet 
or hat Into this liquor, and let it remain 
in it for about 5 minutes ; to keep it cov- 
ered, hold it down with a clean stick. Dry 
in the sun or before a clear fire. Or, hav- 
ing first dried the bonnet or hat, put it, 
together with a saucer of burning sul- 
phur, into a box with a tight-closing lid. 
Cover it over to keep in the fumes, and 
let it remain for a few hours. The dis- 
advantage of bleaching with sulphur is 
that the articles so bleached soon become 
yellow, which does not happen to them 
when they are bleached by oxalic acid. 

b. — Wash in warm soap liquor, well 
brushing them both inside and out ; then 
rinse in cold water, and they are ready 
for bleaching. 

c. — Sodium bisulphite, 10 dr. ; tartaric 
acid, 2 dr. ; borax, 10 dr. Mix. Moisten 
a small quantity of the powder and ap- 
ply it with a tooth brush to the hat. 

d. — Barium peroxide (hydrated), 83 
grams ; sodium bisulphate, powder), 17 
grams ; borax, 8 grams. Mix with water 
and apply. 

e. — The following appeared in the 
Western Druggist : Tartaric acid, 2 dr. 
Put up in wax paper. Dissolve in 1 ta- 
blespoonful of water, and apply with a 
tooth brush, and, when clean, rinse off 
with warm water and put aside to dry. 

f. — Hats made of natural (uncolored) 
straw, which have become soiled by wear, 
may be cleaned by thoroughly sponging 
with a weak solution of tartaric acid in 
water, followed by water alone. The hat, 
after being so treated, should be fastened 
by the rim to a board by means of pins, 
so that it will keep its shape In drying. 

g. — Sponge the straw with a solution of 

sodium hyposulphite, 10 grams ; glycerine, 
5 grams ; alcohol, 10 grams ; water, 75 
grams. Lay aside in a damp place for 24 
hours, then apply : Citric acid, 2 grams ; 
alcohol, 10 grams ; water, 90 grams. If 
the hat has become much darkened to 
tint by wear, it will probably be neces* 
sary to expose it to the action of a more 
pronounced bleaching agent, such as given 
under *‘c.” * 

h. — White Manito-MSprlnkle with wa* 
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ter and expose to the fumes of burning 
sulphur in a tight box. 

i. — To Finish or Stiffen. — (1) After 
cleaning and bleaching, white bonnets 
should be stiffened with parchment size. 
Black or colored bonnets are finished with 
a size made from the best glue. Straw 
or chip plaits, or leghorn hats and bon- 
nets, may also be cleaned, bleached and 
finished as above. 

(2) Stiffen by the application of a lit- 
tle gum water, and press on a block with 
a hot iron to bring them back into shape. 

(3) If a waterproof stiffening is re- 
quired, use one of the varnishes for which 
formulas follow : Copal, 450 parts ; san- 
darac, 75 parts ; Venice turpentine, 40 
parts ; castor oil, 5 parts ; alcohol, 800 
parts. 

(4) Shellac, 500 parts ; sandarac, 175 
parts ; Venice turpentine, 50 parts ; cas- 
tor oil, 5 parts ; alcohol, 2,000 parts. 

(5) Shellac, 750 parts ; rosin, 150 
parts ; Venice turpentine, IfiO parts ; cas- 
tor oil, 20 parts ; alcohol, 2,500 parts. 

(6) Shellac, 4 oz. ; sandarac, 1 oz. ; 
gum thus, 1 oz. ; alcohol, 1 pt. In this 
dissolve aniline dyes of the requisite color, 
and apply. For white straw, white shel- 
lac must be used. 

Tallow. 

1. — Bleaching and Hardening. — ^In a 
copper boiler put % gal. of water and 
100 lb. rendered tallow ; melt over a slow 
fire, and add, while stirring, 1 lb. of oil 
of vitriol, previously diluted with 12 lb. 
of water ; afterward, % lb. of bichromate 
of potassa, in powder ; and lastly, 13 pt. 
of water, after which the fire is suf- 
fered to go down, when the tallow will 
collect on the surface of the dark green 
liquid, from which it is separated. It 
is then of a fine white, slightly greenish 
color, and possesses a considerable degree 
of hardness. 

2. — Cleansing and Bleaching, — ^Dissolve 
1 lb. of alum in 2 gal. of water ; the water 
should be boiling. Now add 20 lb. of tal- 
low, and continue to boll for about an 
hour, skimming frequently. Stain through 
stout muslin and allow it to harden. 

Tannin, Walnnt Shells. 

White cottons and linens : Javelle wa- 
ter (liquor sodae chlorinatae), warm chlo- 
rine water, concentrated solution of tar- 
taric acid. Colored goods or silks: chlo- 
rine Water, diluted according to the tis- 
sue and color, each application to be fol- 
lowed by washing with water. 
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Tapestry, Ancient. 

Dissolve a bar of soap in 1 gal. of boil- 
ing water ; when cold, put 1 qt. of this 
dissolved soap in 1 gal. of cold water. 
Have ready at hand some pieces of soft 
flannel, a .soft brush, a piece of wash 
leather, and some clean, dry sheets. First, 
well brush with a hard, long-haired clothes 
brush, taking care to r-emove all the dust 
from the corners ; for this latter purpose 
it is better to use a small, pointed brush 
and a pair of bellows. If the tapestry is 
on the wall, begin to clean it at the top, 
but do not clean more than one square 
yard at a time. Dip a piece of flannel 
into the soap liquor, squeeze it out gen- 
tly, and well rub it into the tapestry to 
make it lather, and well brush with a 
soft brush. Then wring the flannel out 
of the soap liquor, and dry the square 
with the soapy flannel and the wash leath- 
er, and afterward dry with the sheets. 
The tapestry is to, be dried with the soap 
in it, for on no account must it be rinsed. 
Dissolve 4 oz. of tartaric acid in 1 pt. of 
boiling water, and put it into a pan con- 
taining 2 gal. of cold water. Dip a clean 
sponge into this acid water, equeeze it, 
and then well rub it Into the spot you 
have just cleaned and dried. When this 
has been done it must be again well dried 
with the sheets before being left. And 
so proceed, a square yard at a time, until 
the whole is cleaned. The soap liquor 
must be thrown away and a fresh lot 
mixed, as often as it b^omes dirty. When 
the tapestry has all been cleaned, and it 
is quite dry, take a lump of pipeclay and 
well rub it into it, and then brush it with 
a clean clothes brush. This last process 
takes out the soap and spirits, and also 
brightens the colors. Keep a good fire in 
the room while you are cleaning the tap- 
esU\v. 

Tar, Pitch, Axle Grease, etc. 

1 . — ^white goods : Moisten the goods, 
wipe the spots with a sponge dipped in oil 
of turpentine, cover them with filter pa- 
per, and pass a hot iron over them several 
times; finally wash the goods in warm 
soap water. Colored cotton and woolen 
goods ; Moisten the goods, spread the spot 
with grease, soap it in thoroughly, allow 
the soap a few minutes to act, and wash 
alternately in oil of turpentine and hot 
water. If this does not work, cover the 
spot with the yolk of an egg that has been 
mixed with some oil of turpentine, and al- 
low it to dry. Scratch off and wash it 
out thoroughly with hot watw. Then 
; finally wash the goods in water to which 
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some hydrochloric acid has been added, 
and rinse out thoroughly in clear river 
water. 

2. — Tar and pitch produce stains easily 
removed by successive applications of spir- 
its of turpentine, coal-tar naphtha and 
benzine. If they are very old and hard, 
it is well to soften them by lightly rub- 
bing with a pledget of wool dipped in 
good olive oil. The softened mass will 
then easily yield to the action of the other 
solvents. Rosins, varnishes and sealing 
wax may be removed by warming and ap- 
plying strong alcohol. Care must always 
be taken that, in rubbing the material to 
remove the stains, the friction shall be 
applied the way of the stuff, and not in- 
differently, backward and forward. 

3. — On white goods, soap and oil or tur- 
pentine, alternating with streams of wa- 
ter. Colored cottons and woolens, rub in 
with lard, let lie, soap, let lie again, and 
treat alternately with oil of turpentine 
and water. Silks the same, more care- 
fully, using benzine instead of oil of tur- 
pentine. Freshly made tar stains can be 
removed by rubbing with lard and washing 
with soap and water. 

Tiles. 

Rub well first with smooth brick or 
pumice, to remove the injured surface, 
and then, after an addition of red ocher 
to give uniform color, when clean, dry, 
and free from holes, etc., pour over the 
floor a sufficiency of common oil of olives, 
such as they use in Italy everywher for 
this purpose, seeing that the floors of all 
houses in that country are composed of 
tiles, which are either oiled simply of ce- 
mented smoothly, and painted over with 
patterns in imitation of carpet or mosaic. 

Tin. 

All kinds of tins, molds, measures, etc., 
may be cleaned by being well rubbed with 
a paste made of whiting and well water. 
They should then be rubbed with a leath- 
er, and any dust remaining on them 
should be removed by means of a soft 
brush. Finally, they must be polished 
with another leather. Always let the in- 
side of any vessel be cleaned first, since 
in cleaning the inside the outside always 
become soiled. For very dirty or greasy 
tins, grated bath brick and water must 
be ufi^d, Petroleum or paraffine and pow- 
dered lime, whiting, or wood ashes, will 
scour tins with the least labor. 

RuBt JPr^vention . — Cleanse them, wipe 
quite dry, and place them near the fire. 
With this precaution, tinware wUl last a 
much longer time than usual 
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Tin, To Polish. — 1. — ^Vienna lime, ap- 
plied with a linen rag. 

2. — Use whiting and water with a 
chamois skin. 

3. — ^A fine finish can be given to tin by 
burnishing, the burnisher being wet with 
oxgall diluted with water. Wash with 
water containing a trace of tartar, and 
dry. 

Tobacco Pipes. 

A very simple and effective plan. Cut 
in. from the end of an ordinary cork 
and fit it tightly into the bowl of the 
pipe. Then with a knife cut a hole 
through the cork wide enough to admit 
the nozzle of a water tap with a little 
pressure ; turn on tlie water gently until 
the flow through the stem is sufficiently 
strong, and let it run until the pipe Is 
clean. 

Varnish and Oil Colors. 

1. — Clothing ". — On white or colored lin- 
ens, cottons or woolens, use rectified oil 
of turpentine, alcohol, lye, and then soap. 
On silks, use benzine, ether and mild soap, 
very cautiously. 

2. — Furniture and Floors . — Where oil 
colors or varnish are to be removed from 
the surafce of floors of furniture. It Is 
usual to treat them with soda. As a rule, a 
solution of ordinary washing soda is em- 
ployed, and applied cold. This, in time, 
accomplishes its task, but its action is 
slow and not very efficient. A far better 
way is to use caustic soda, which can be 
bought in iron cans, and use the solu- 
tion hot. With a hot lye of this sort oil 
color can be removed in a few minutes, 
and varnishes nearly as rapidly. As the 
solution attacks the skin, It should be 
applied with a cotton or hemp swab.. A 
bristle brush is useless for the purpose, 
as the bristles dissolve almost immediately 
in the lye, leaving nothing but the handle 
of the brush, while cotton or hemp is not 
affected. When the wood is clean it should 
be well washed with water. The strong 
soda lye darkens the color of oak, but 
if this be objectionable, it can easily be 
corrected by brushing the wood over with 
dilute muriatic acid, washing it thorough- 
ly as soon as the color is satisfactory, and 
finishing with a weak solution of soda 
to neutralize the last traces of acid. In 
applying the acid, neither cotton nor hemp 
can be i^ed, as they are quickly destroyed, 
but bristle brushes are not affected un- 
less they are bound with iroa In gen- 
eral, care should be taken never to use 
muriatic acid in rooms or workshims 
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where iron tools are lying about, as the 
vapor, even from dilute acid, Is quickly 
diffused through the rooms, and attacks 
all iron or steel that it can reach. The 
best way is to make all acid applications 
in the open air. It is hardly necessary 
to say that cotton or linen clothes should 
l>e worn in using the soda lye, as a drop 
of lye, falling on woolen cloth, immedi- 
ately makes a hole. 

3. — Funnels and Measures. — a. — Fun- 
nels and measures used for measuring 
varnishes, oils, etc., may be cleaned by 
soaking them in a strong solution of lye 
or pearlash. 

b. — Another mixture for the same pur- 
pose consists of pearlash with quicklime 
in aqueous solution. The measures are 
allowed to soak in the solution for a short 
time, when the resinous mater of the 
paint or varnish is easily removed. 

c. — thin coating of petroleum lubri- 
cating oils may be removed, it is said, by 
the use of naphtha or petroleum benzine. 

Veils. 

1. — Black. — Pass them through a warm 
liquid of bullock’s gall and water ; rinse 
in cold water ; then take a small piece 
of glue, pour boiling water on it, and 
pass the veil through it ; clap it, and 
frame to dry. 

2. — White. — Put the veil in a solution 
of white soap and let it simmer % hour ; 
squeeze it in some warm water and soap 
until quite clean. Rinse it from soap, 
and then in clean cold water in which is 
a drop of liquid blue. Then pour boil- 
ing water upon 1 teaspoonful of starch, 
run the veil through this, and clear it 
well by clapping it. Afterward, dry it 
out, keeping the edges straight and even. 

Velinm. 

1. — Benzine is applied with a sponge. 
It will remove almost every stain, and 
does not destroy the texture in the least, 

2. — The following method, if carried 
out carefully, will restore dirty vellum to 
its original condition. Place the vellum 
on a board, and damp it well with a 
sponge, water being applied to both sides. 
The vellum will, then get limp and will 
stretch. With the dressed side uppermost 
on the board, drive tacks well in around 
the four edges, pulling the vellum out- 
ward meanwhile as tightly as possible. Al- 
low the vellum to dry naturally, when It 
will be found that all the creases have 
disappeared. To remove any obstinate 
dirt or stains, after the vellum has be^ 
come dry, and While It is still tacked to 
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the board, wash it with a weak solution 
of oxalic acid, say a pennyworth of acid 
dissolved in 1 pt. of water. It may be 
stated that in all skins of vellum there 
are transparent patches and certain natu- 
ral marks, which, of course, will not be 
removed. (See Parchrn,ent.) Vellum 
must not be touched with glass pa- 
per, as this would spoil it completely. 
If it is thin, and is intended for a book 
cover, it should be lined with white pa- 
per. This is best done by again tacking 
It on the board with the undressed side 
uppermost, pasting the paper, placing It 
down, and rubbing it thoroughly, after- 
ward allowing it to dry in this position. 

3 . — Cleaning Vellum of Banjo. — Slight- 
ly slacken the bracket screws, then rub the 
head with a flannel and cold water ; a lit- 
tle soap should be used, if necessary ; 
tighten up the head again while still 
damp. 

Velvets Velveteens and Plnsh. 

1. — Silk and cotton velvets, velveteens 
and plush, when stained or generally 
soiled through wear and exposure, may 
be either cleaned or dyed. Slightly soiled 
fabrics should be brushed to get rid of 
dust, and then be sponged with a weak 
solution of borax or benzine. When very 
much soiled they will have to be dipped 
in a bath of benzine, weakened by the 
addition of a little water. The drying 
should not be too rapid, but thorough. 
The pile must be brushed quickly the 
right way. But previous to brushing the 
pile the back of the fabric must be stiff- 
ened. Prepare a strong solution of gum 
arabic in warm water. On taking the 
velvet or plush out of the bath, dry it, 
and then brush the back all over with the 
gum. This stiffens the fabric, and pre- 
vents the pile getting loose. When dry, 
turn over the velvet on the right side and 
brush it smartly, so that the pile lies 
upright, and in the proper direction^ If 
this precaution of stiffening the back is 
not observed the brushing will only do 
harm. If stiffened, the pile remains firm, 
and can be easily brushed up. In the 
case of figured and parti-colored velvets, 
this precaution should never be omitted, 
or the design will be spoiled. Velvet dress 
trimmings that are faded and greasy may 
be made to appear like new material by 
judiciously following the above directions. 

2. — ^Mix 2 tablespoonfuls of liquid am- 
monia and 2 tablespoonfuls of warm wa- 
ter, and put it on the velvet with a stiff 
brush, rubbing it well into the pile* so as 
to tkke out all stains and creases* 

3. -^jrd Raise the Pile. — a.— Clean it 
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with the usual solvent, then hold the 
wrong side over steam arising from boiling 
water until the pile rises ; or dampen 
lightly the wrong side of the plush and 
hold it over a pretty hot oven, not hot 
enough to scorch, however ; or make a 
clean brick hot, place upon it a wet cloth, 
and hold the plush over it, and the steam 
will raise it. 

b. — Cover a hot iron with a wet cloth, 
lay the velvet or plush over it, and beat 
carefully with a clothes brush. Lay the 
stuff on a smooth place and do not touch 
until it is quite dry. 

Violins. 

1. — Use soap and water, but avoid its 
running through the “f” holes. Clean the 
interior with dry rice. Do not use spirit. 

2. — Moisten the soiled parts with salad 
oil, then mix the same oil and spirits 
of wine together in a basin trying its 
strength first on a part of the neck or 
scroll, then with a piece of white linen 
rag dipped in the oil and spirit rub the 
soiled parts ; keep shifting the rag as it 
gets dirty ; it will take several days to 
do, but keep the parts well soaked where 
dirty, with oil, after every rubbing ; but 
by no means scrape it. 

3. — Ordimry Paraffim OU . — Slightly 
saturate a rag of soft silk, and proceed 
to wash your violin therewith. The ef- 
fect is almost magical ; the paraffine dis- 
solves the crust of dirt and rosin and 
cleans the varnish without injuring. 

4. — For the outside, a strongish solu- 
tion of washing soda, applied with a piece 
of flannel. If you find the soda removes 
the varnish (as it does with some oil var- 
nishes), use soap and water and then 
paraffine. When clean, rub with linseed 
oil. Spirits of wine removes the old rosin 
at once, but sometimes takes the varnish 
with it. For the inside, get a handful of 
rice, steep it in a solution of sugar and 
water for 5 minutes, strain off, and nearly 
dry the rice till just sticky. Put In at 
soundholes and shake till tired. This will 
pick bp all dirt; then turn out. 

Violin Bows. 

l.—Take a small piece of flannel, wet 
it, cold pix)cess, well rub it with best yel- 
low £bap, double it; holding the hair gen- 
tly between the finger and thumb, rub 
gently till clean^ using plenty of soap; 
rinse the flannel wipe off, and then wipe 
dry with a piece of calico or linen ; in 
an hemr aiteiw^rd it will be for the 
roshi':.' 

fioiutloh of bprax and 
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Wall Paper. 

1. — To remove all stains or marks, 
where people have rested their heads, from 
wall papers, mix pipeclay with water to 
the consistency of cream, lay it on the 
spot, and allow it to remain till the fol- 
lowing day, when it may be easily re- 
moved with a penknife or brush. 

2- — If not very dirty, the paper of any 
room will be much improved by brushing 
it over in straight lines with a soft broom . 
covered with a clean, soft cloth ; if, how- 
ever, the paper be much soiled, very stale 
bread Is the best thing to clean it with. 

3. — The following has been recommend- 
ed : Mix together 1 lb. each of rye flour 
and white flour into a dough, which is 
partially cooked and the crust removed. 
To this 1 oz. of common salt and % oz. 
of powdered naphthaline are added, and 
finally 1 oz. of corn meal and % oz. of 
burnt umber. The composition is formed 
into a mass of the proper size to be 
grasped in the hand, and in use it should 
be drawn in one direction over the sur- 
face to be cleaned. 

4. — A method recommended by a practi- 
cal painter and decorator is to take a soft, 
flat sponge, being careful that there are 
no hard and gritty places in it. then get 
a bucket of new, clean, dry wheat bran 
from the mill or feed store. To use it, 
hold your sponge flat side up, and put 
a handful of bran on it ; then quickly 
turn against the wall, and rub the wall 
gently and carefully with It ; then repeat 
the operation. Hold a large pan, or 
spread down a drip cloth to catch the 
bran as it falls, but never use the same 
bran twice. Still another way is to use 
Canton flannel. The best way to use it 
is to get, say, 3 yards, and then cut it 
in strips, lengthwise, a foot wide ; then 
roll a strip around a stick 10 in. long, 
so as to have the ends of the stick covered. 
Have the stick not more than 1 in. in 
diameter. Have the cottonous or nap side 
of cloth outside. Commence and 
wipe ; when the cloth gets soiled, unroll 
that much and make a roll of it; wipe 
again, and repeat. Have your second or 
soiled roll turn in toward the first or 
clean roll. Hold them together with the 
thumb and finger. In. this way you can 
change places on the cloth when soiled 
and roll the soiled place in, which will 
enable you to use the whole face of the 
cloth. To take put a gf^aee spot requires 
careftd nmnlpulation. First t^e sevral 
thicknsses of bi*own wrapping aiid 
make a pad ; place it against dte grosme 
spot, and hold a hot iktli^on agai^t It, 
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to draw out the grease, which will soak 
into the brown paper. Be careful to 
have enough layers of brown paper to 
keep the iron from scorching or discolor- 
ing the wall paper. If the first applica- 
tion does not take out nearly all the 
grease, repeat with clean brown paper or 
a blotting pad. Then take an ounce vial 
of washed sulphuric ether and a soft, fine, 
clean sponge, and sponge the spot care- 
fully until all the grease disappears. Do 
not wipe the place with the sponge and 
ether, but dab the sponge carefully against 
the place. A small quantity of ether is 
advised, as it Is very inflammable. 

5. — There are several ways by which 
wall paper can be cleaned so that it looks 
almost as good as new. Take a loaf of 
bread, state, but not too hard, and cut 
off one crust ; then, taking it in one hand, 
rub the paper gently with the exposed 
surface. When the bread looks soiled cut 
off a very thin slice and proceed with the 
work. It is best to rub up and down on 
the paper, and clean each place thor- 
oughly before leaving it. 

6. — ^Another way is to take a loaf of 
bread, and, after removing the crust, soak 
it in cloudy household ammonia. It must 
be so wet that one can work it in the 
hands into a ball. Rub the paper lightly 
with it, and as the ball becomes soiled 
on the outside knead it until a clean sur- 
face is exposed. This will remove the 
dirt and smoke, and freshen the paper 
wonderfully. 

7. — Another plan is to make a soft 
dough of coarse brown flour mixed with 
water ; it should be stiff enough to han- 
dle easily. The paper can be rubbed with 
it as in the former method. 

8. — When there are grease spots on the 
paper, lay coarse brown paper over them 
and pass a hot iron over. Fresh paper 
may be needed several times if the spot 
is large. When there are spots from 
which the color has been removed, they 
can be made to look as good as new by 
the use of watef-color paints. The de- 
sign should be traced first, and the filling 
then put in with the paints. 

9. — ^Four oz. of pumice stone, in fine 
powder, are thoroughly mixed with 1 qt. 
of flour, and the mass is kneaded with 
water enough to form a thick dough. This 
dough is formed into rolls about 2 in. in 
diatneter^ and 6 or 8 in. long; each one 
is sev^ed up in a piece of cotton cloth 
and then boiled in water for from 40 to 
50 minutes— long enough to render the 
dough Arm. After cooling, and allowing 
the rolls to stand for several hotirs, the 
outer imrtion is peeled olT, and they Ore 
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then ready for use, the paper being rubbed 
with them as in the bread process. 

10 . — Tapestry Papers . — Prepare a firm 
paste with 1 part of powdered pumice 
stone, 6 parts of wheat flour and a suffi- 
cient quantity of water ; make of this 
paste cylinders from 2 to in. in di- 
ameter and 7 or 8 in. long. Inclose these 
in muslin, sewed as tight as possible, and 
then put the rollers in a vessel contain- 
ing boiling water, and continue the boiling 
for three-quarters of an hour. Take them 
out, and leave at rest for 12 hours In a 
cool spot. Then take off the covering. 
They may be employed for rubbing the 
papers to be cleaned. 

Walls, Smoky. 

Brush well, wash with a strong solu- 
tion of pearlash, rinse at once with clear 
water ; then give the walls, when dry, a 
thin coat of fresh slaked lime with con- 
siderable alum, dissolved in hot water, 
added. After this is dry, apply whiting 
in good size. There are a number of 
preparations on the market for cleaning 
walls which have become discolored, but 
most of them seem to be held as a trade 
secret. A small dirt spot can often be 
removed with a “dry cleaner” such as is 
used by artists to clean up their draw- 
ings. Grease spots can sometimes l>e re- 
moved by flooding that portion of the wall 
with benzine ; then apply blotting paper 
and rub with a hot flat-iron. Great care 
must be taken, however, that no fire is 
brought in immediate contact with the 
benzine as it is very explosive and in- 
flammable. This plan should only be used 
to remove isolated spots and is not adapted 
for wholesale cleaning. 

Water, Polishing. 

Whiting, 9 oz. 5 dr. ; alcohol, 1 lb. ; 
ammonia, 1 oz. 3 dr. Shake well together. 

Wax. 

Melt the wax In a jar, and put into it 
powdered nitrate of soda (Chili saltpe- 
ter), in the proportion of 1 oz. to the lb. 
of wax ; afterward add, by degrees, 2 oz. 
to the lb. of sulphuric acid, diluted with 
10 times its weight of water, keeping the 
wax warm and strrng the whle. 3Let 
it stand a short time, and then fill up 
the Jar with hot water, and allow the 
whole to cool. The wax should then be; 
white. Afterward wash with water to re- 
move any nitric acid that may remain, as 
it would make the wax yellow. 

Wheels, PoUshing* 

Turn some wood wheels of various sizes 
and cover them on Uie face and edge vdUi 
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leather of various qualities ; wash leather 
for use with rouge, and a coarser kind 
for use with emery, pumice, etc. The 
leather can be fastened with glue. The 
best wheels are made by punching disks 
of leather, cloth, etc., and then screwing 
these disks tightly together on a mandril ; 
but these take a large quantity of ma- 
terial. Some things can be polished very 
well with plain wood wheels. Small glass- 
grinding jobs, for instance, can be easily 
polished with two wood wheels, one for 
pumice and water and another for rouge 
and water. Make your wheels of a size 
and shape to suit the work you have in 
hand. A few circular brushes are very 
useful. 

Whiting, To Make Into a Polishing 
Cake. 

I. — Use plaster of paris or dentaf plas- 
ter. Mix with water and apply with a 
rag. 

2 — Balls . — Whiting can be pressed into 
balls after moistening it with thin gum 
water. 

Wickerwork. 

Make a solution of 1 part of chloride 
of lime with 20 parts of water ; well mix, 
then let stand, and run off the clear liquid 
into a wooden tub. Dip the baskets in 
this and let them stay half an hour; re- 
move them from this solution, then dip 
in hydrochloric acid and water (1 to 20) ; 
let remain U hour, then wash in plenty 
of water, and let dry in a cool, shady 
place. 

Windows. (See also HOUSEHOLD FOR- 
MULAS.) 

1. — Frost . — In a number of experiments 
in removing ice or^ congelation of water 
from window panes, 14 methods were 
used. In shops where there are so-called 
“box windows” the congealing was most 
apparent, and in some where there was 
a comparatively dry heat the windows 
wer not materially affected. The reme- 
dies are given in the order of their effi- 
cacy : 1, flame of an alcohol lamp ; 2, 

sulphuric acid; 3, aqua ammonia; 4, 
glycerine; 5, aqua regia; 6, hydrochloric 
add ; 7, benzine ; 8, hydrlodic acid ; 9 
boric acid; 10, alcohol; 11, nitric acid; 
12, cobalt nitrate; 13, infusion of nut- 
galls; 14, tincture of ferrous sulphate. 
By the use of an alcohol lamp^which, of 
Gou^, has to be handled with great care 
—the results were immediate, and the 
effect more nearly permanent than by any 
other of the experiments. The sulphuric* 
acH application was made with a cotton- 
cloth swab, care being taken nert to allow 
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any dripping, and so with all other acids. 
The effect of the aqua ammonia was al- 
most instantaneous, but the window was 
frosted again in a short time. With the 
glycerine there were very good results — 
but slight stains, on the window, which 
were subsequently easily removed. 

2. — Paint avtd Putty. — Put sufficient 
saleratus into hot water to make a strong 
solution, and with this saturate the paint 
which adheres to the glass. Let it remain 
until nearly dry, then rub it off with a 
woolen cloth. 

3. — Polishing Paste. — Castile soap, 2 
oz. ; boiling water, 3 oz. Dissolve, and 
add the following, in fine powder : Pre- 
cipitated chalk, 4 oz. ; French chalk, 3 
oz. ; tripoli, 2 oz. Mix, and reduce with 
water to the consistency desired. 

4. — Powder. — a. — A good cleaning pow- 
der for show windows and mirrors is pre- 
pared by moistening calcined magnesia 
with pure benzine, so that a mass is 
formed sufficiently moist to let a drop 
form when pressed. The mixture has to 
be preserved in glass bottles with ground 
stoppers in order to retain the easily vol- 
atile benzine. A little of the mixture is 
placed on a wad of cotton and applied 
to the glass plate. Do not use near a 
fire or light, as the benzine vapor is very 
inflammable and explosive. 

b. — Mix 1 part of olive oil, 1 part of 
ammonia, 2 parts of lime and 1 part of 
water to a thick paste. 

5. — Rust. — Try a mixture of 30 parts 
of water with 7 parts of hydrochloric acid 
and a trace of iodine. Rub the plate 
with a linen rag moistened with the fluid, 
and then polish. 

6. — Washing. — a. — Wash the glass in 
the usual manner with water containing 
about ^ oz. of concentrated ammonia 
water to a pailful of water — ^not more, 
for fear of removing the paint or varnish 
from the woodwork. While the glass is 
wet. and without rinsing, go over the en- 
tire* surface with a weak solution of hy- 
drochloric acid, prepared by adding to a 
pailful of fresh water 2 or 3 oz. of strong 
muriatic acid. This neutralizes the am- 
monia and the alkali in the glass, and 
forms some soluble chlorides which aid 
In the polishing. Finally, dry and polish 
with a clean cloth. The acid will have 
no ill effects upon paint or varnish upon 
the window frames, nor even upon un- 
painted woodwork. If metal window 
frames hold the glass, the acid is liable 
to attack these, and should be avoided, or 
used cautiously. A weaker acid wotiM be 
advisable in this case. 

b.— In washing wlhdows, a narrow* 
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bladed wooden knife, sharply pointed, will 
take out the dust that hardens in the 
corners of the sash. Dry whiting will 
polish the glass, which should first be 
washed with weak black tea mixed with 
a little alcohol. Save the tea leaves for 
the purpose. 

c. — Procure a wash leather of conveni- 
ent size and some “paperhanger’s” can- 
vas ; 2 yd., divided into 3 pieces, will be 
a nice size to work with. Have the cut 
sides hemmed, and they will last a long 
while. When it is desired, use one ; boil 
or soak for an hour or so in a solution 
of soda and water, then wring out, and 
rinse in as many courses of clean water 
as you like ; then partially dry (practice 
will enable you to judge), fold to a con- 
venient size, and it will be ready for use. 
The soda solution will now be cool enough 
for the leather (if too hot it will shrivel 
the leather) ; wash in the same manner, 
and wring superfluous moisture out ; then 
wash the glass thoroughly with it and 
plenty of elbow grease, and polish off with 
the canvas. 

d. — Window polishing paste is made of 
90 parts of prepared chalk and 5 parts 
each of white bole and Armenian bole, 
rubbed together into a smooth paste with 
50 parts of water and 25 parts of alco- 
hol. This paste is to be rubbed on the 
window, alloAved to dry, and then rubbed 
oil’ with cloths. 

Wood. 

1. — Bleaching. — In most cases, the 
staining of wood may be effected so as to 
produce very bright colors without any 
previous preparation, as, generally speak- 
ing, the mordants employed have a bleach- 
ing action on the wood. But in many 
cases, in consequence of the quality of 
the wood under treatment, it must be 
freed from its natural colors by a pre- 
liminary bleaching process. To this end 
it is saturated as completely as possible 
with a clear solution of 17% oz. of chlo- 
ride of lime and 2 oz. of soda crystals in 
10% pt. of water. In this liquid the 
wood is steeped for half an hour, if it 
does not appear to Injure its texture. 
After this bleaching It is immersed in a 
solution of sulphurous acid to remove all 
traces of chlorine, and then washed in 
pure water. The sulphurous acid which 
may cling to the wood in spite of washing 
does not appear to injure It, or alter the 
colors which are applied. 

2. -— How to Improve the 
AppeaTtmce o/.-^Mr. 0* J. Henkels, of 
Philadelphia, Pa., suggests that when the 
polish on new furniture becomes dull it 
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can be renewed by the following process : 
Take a soft sponge wet with clean cold 
water, and wash over the article. Then 
take a soft chamois skin and wipe it 
clean. Dry the skin as well as you can 
by wringing it in the hands, and wipe 
the water off the furniture, being careful 
to wipe only one way. Never use a dry 
chamois skin on varnished work. If the 
varnish is defaced, and shows white 
marks, take linseed oil and turpentine in 
equal parts, shake them well in a phial, 
and apply a very small quantity on a 
soft rag until the color is restored ; then 
with a clean, soft rag wipe the mixture 
entirely off. In deeply carved work the 
dust cannot be removed with a sponge. 
Use a stiff-haired paint brush instead of 
a sponge. The cause of varnished furni- 
ture becoming dull, and the reason why 
oil and turpentine restore its formed pol- 
ish, it will be appropriate to explain. The 
humidity of the atmosphere and the action 
of gas cause a bluish-white coating to 
collect on all furniture, and show con- 
spicuously on bright polished surfaces, 
such as mirrors, pianos, cabinet ware and 
polished metal. It is easily removed as 
previously directed. The white scratches 
on furniture are cau.sed by bruising the 
gum of which varnish is made. Copal 
varnish is composed of gum copal, linseed 
oil and turpentine or benzine. Copal is 
not soluble in alcohol, as other gums are, 
but is dissolved by heat. It is the foun- 
dation of varnish, as the oil is used only 
to make the gum tough, and the turpen- 
tine is required only to hold the other 
parts in a liquid state, and it evaporates 
immediately after its application to fur- 
niture. The gum then becomes hard and 
admits of a fine polish. Thus, when the 
varnish is bruised, it is the gum that 
turns white, and the color is restored by 
applying the oil and turpentine. If the 
mixture is left on the furniture it will 
amalgamate with the varnish, and become 
tough. Therefore, the necessity of wiping 
it entirely off at once. To varnish' old 
furniture, it should be rubbed with pul- 
verized pumice stone and water to take 
off the old surface, and then varnish with 
varnish, reduced, by adding turpentine, to 
the consistency of cream. Apply with a 
stiff-haired brush. If it does not look 
well, rf»peat the rubbing with pumice 
stone, and, when dry, varnish it again. 
For a crack, a worm-eaten hole, or a deep 
flaw, prepare the proper dust, by the ad- 
mixture of brick dust in flour (also kept 
ready), or whiting or ocher, or any re* 
quired tint. Then take well cooked glue, 
and on a house plate stir it in slowly^ 
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while hot, with sufficient powder for your 
work. Dab the hole or crack with your 
glue rush, then with a putty knife stir 
about the mixture on the plate, taking 
care you have the right color. When sure 
on this point, take some of the cement on 
fhe end of the knife and insert it in the 
desired place. Then use as much press- 
ure as you possibly can with the blade, 
and keep smoothing at it. Sprinkle a 
little of the dry powder on the spot. 
When tohroughly dry, sandpaper the sur- 
face with an old used piece, so as not to 
abrade the joint. You can then varnish 
the mending. Where weevil and wood 
worms have devoured the furniture, cau- 
tiously cut out the part till a sound place 
is reached. Poison the wood with a solu- 
tion of sulphate of copper injected into 
the hollow. Let it dry. Cut an angular 
piece of same wood from your board, and 
with a sharp chisel make a suitable aper- 
ture for its reception. Fix it with glue. 
When thoroughly dry, work with carving 
tools or rasp and glass, scraping till the 
new bit of work exactly matches the old. 

3. — Heat Stains from Polished Wood . — 
Fold a sheet of blotting paper a couple 
of times (making 4 thicknesses of the 
paper), cover the place with it, and put 
a hot smoothing iron thereon. Have 
ready at hand some bits of flannel, also 
folded, and made quite hot. As .soon as 
the iron has made the surface of the wood 
quite warm remove the paper, etc., and 
go over the spot with a piece of paraffine, 
rubbing it hard enough to leave a coat- 
ing of the substance. Now with one of 
the hot pieces of flannel rub the injured 
surface. Continue the rubbing, using 
freshly warmed cloths, until the white- 
ness leaves the varnish or polish. The 
operation may have to be repeated. 

4. — Mahogany, Spots on . — Stains and 
spots may be taken out of mahogany with 
a little aquafortis and water, or oxalic 
acid and water, rubbing the part by means 
of cork, till the color is restored, observ- 
ing afterward to wash the wood well with 
water, and to dry and polish as usual. 

5. — Odors of Wood and Mold. — a.' — ^To 

free chests and trunks from evil-smelling 
and other odors, paint them several times 
with a solution of shellac according to the 
following directions : To assure a pleas- 
ing color to the inside of the box, simi- 
lar to gold varnish, we should recom- 
mend that the shellac solution be thinned 
dowri vdth I or 2 parts of aleoiiol for 
the first coat; after that the eoata may 
be laM on with the original At 

least one coat Is advisable for all chests, 
exo^t such as contain pulverised Spices, 


since the varnish often becomes tacky In 
these. The varnish is made up of 1 kgm. 
of shellac, 1 kgm. of alcohol from 90 to 
95% pure, 50 grams of boracic acid and 
50 grams of castor oil. Pour the alco- 
hol over the shellac, and dissolve it by 
frequent turning of the vessel. The bo- 
racic acid and castor oil may now be 
added. This varnish is well adapted for 
the covering of stationary boxes. For this 
purpose it is well to give the articles 1 
or 2 coats of linseed oil, after which 3 
coats of the varnish will be sufficient. 

b. — The surfaces of the boxes, wooden 
vessels, etc., affected should be coated 
with the following mixture : Acetic ether, 
100 parts ; formaldehyde solution, 6 
parts ; phenol, 4 parts ; tincture of euca- 
lyptus leaves, 60 parts. The boxes to be 
then exposed in the open air to the sun. 

6. — Polish for Removing Stains. — ^Alco- 
hol. 98%, 1 pt. ; ground rosin, % oz. ; 
gfum shellac, oz. After the rosin and 
shellac cut in the alcohol, mix in 1 pt. of 
linseed oil, and give the whole a good 
shaking. Apply with a cloth or newspa- 
per, and polish with a flannel after apply- 
ing the solution. 

7. — polished Wood. — An encaustic com- 
posed of wax, sal soda and a good soap, 
is excellent for cleaning and polishing at 
the same time. Shave the wax and the 
.soap, and dissolve them in boiling water ; 
stir frequently, and add the soda. When 
the wax and soap are thoroughly dissolved 
place the mixture in a vessel which can 
be closely covered, and stir constantly till 
cool. This mixture will remove Ink from 
polished surfaces, and may be satisfac- 
torily applied to marbles, bricks, furni- 
ture, tiles and floors. 

8. — Varnished Wood. — a. — Make a mix- 
ture of equal parts of linseed oil, alco- 
hol and oil of turpentine, and with this 
mixture moisten a flannel rag ; rub the 
spots well, and in a few moments they 
will vanish ; then polish off with a bit of 
soft blotting paper. 

b. — ^Mix powdered chalk with soda or 
potash lye. 

Wool 

1. — Bleaching. — ^A writer in the Chcm- 
Iker Zeitung recommends the use of the 
commercial peroxide as containing small 
quantities of barium phosphate, giving 
better results than the chemically pure 
article. The wool is macerated in the 
peroxide, diluted with about 5 times ltd 
volume of water, and rendered perceptibly 
alkaline by the addition of atmnonia, for 
from 6 to 10 hours, with frequent stir- 
ring. Although the eolm? id permanently 
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destroyed by the peroxide, the wool re 
tains a slight yellow tinge, which may be 
masked by the addition of a little methyl 
violet, either in the bath, or separately 
afterward. After the wool has been freed 
from the liquid, the bleaching is then 
completed by exposure to the sunlight. 

2. — Cleansing. — a. — The liquid used for 
washing must be as hot as possible. 

b. — For the removal of greasy dirt, 
sweat, etc., borax is of so little value 
that its application would be mere waste. 
Soap lye alone is better, but the prefer- 
ence must be given to soap lye along with 
ammonia. This mixture works wonders 
by quickly dissolving dirt from particular 
parts of underclothing which are hard to 
cleanse. It raises and revives even bright 
colors, and is altogether excellent, 
white woolen goods there is nothing which 
even approaches borax. Soap lye and 
borax, 1 teaspoonful of borax to each 
quart of soap lye — if the second lye is too 
soapy it may be diluted with a little hot 
tvater — applied boiling hot, give white 
woolens a looseness and a dazzing white- 
ness which they often do not possess when 
new. 

c. — If shrinking is to be entirely avoid- 
ed, the drying must be accelerated by re- 
peatedly pressing the woolens between 
soft cloths. In no case should woolens 
be let dry in the sun, as in this case they 
become dry and hard. They are best dried 
in a moderate current of air, and in cold 
w'eather in a warm place not too near the 
stove. 

d. — For colored goods there should be 
prepared a lye of 7 qt. of soft water and 
2 oz. of the best soft soap, the quantities 
being, of course, modified according to 
Judgment and the dirtiness of the arU- 
cles. The soap is dissolved over the fire, 
and the lye, properly stirred up, is di- 
vided into two vessels, to one of which 
is added a teaspoonful of ammonia for 
each quart of lye. The woolens must be 
entered at a heat which the hand cannot 
bear, and the fabric must, consequently, 
be turned and pressed with smooth wood- 
en stirrers. They are then pressed out 
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as far as possible, and transferred to the 
second lye, containing no ammonia, and 
which by this time has become so cool 
that the articles can be pressed by hand, 
but no twisting or wringing must take 
place. They are then pressed between 3 
or 4 soft, dry towels till the latter no 
longer become wet. 

e. — After 2 or 3 lots of woolens have 
thus been Washed the lye must be heated 
again — the first lot being put aside to 
settle, the second being made first — with 
the addition of ammonia or borax, as the 
case may be, and fresh lye made for the 
second. 

f. — Shawls . — White woolen shawls will 
not always stand washing successfully. A 
safe way of clean such an article is to 
brush all the dust out, spread it on a 
table, then sprinkle over it a quantity of 
finely ground white starch (rice of po- 
tato, not wheat) ; fold ui) the shawl into 
a square, powdering liberally between 
each fold. The shawl should be put away 
for several hours, and then be opened and 
dusted. The starch will have absorbed all 
the grease that may have been present, 
and collected the dust. If such shawls 
are very dirty they may be pressed be- 
tween two damp blankets before the starch 
is put on. Gray and light blue woolen 
shawls may be treated in the same way, 
only using slightly blued starch instead 
of pure white starch. The shawls must be 
well shaken to get rid of the powder. 

Zinc. 

1. — To clean zinc, mix 1 part of sul- 
phuric acid with 12 parts of water ; dip 
the zinc into it for a few seconds, then 
rub with a cloth. 

2. — Zinc articles, if small, can be 
cleaned by being pickled In hydrochloric 
acid with water added, till the articles are 
nicely cleaned, in about 3 minutes, with- 
out being too strongly attacked, then 
washed and dried. Large articles like re- 
frigerators are cleaned by being rubbed 
with a swab dipped in raw spirits, then 
washed with water, and finished with 
whiting. 
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CLEANING, DIPPING AND PICK- 
LING 

Articles may be cleansed from dirt by 
washing with water and brushing with 
white sand, pumice, whiting, etc. Grease 
and fatty matter, as well as lacquer on 
old work, may be best removed by boil- 
ing in a hot solution of caixstic potash or 
soda, contained in a cast-iron pot. After 
boiling for some time they should be re- 
moved, and, if not perfectly clean, it 
may be necessary to scour with fine sand, 
swill in water, and again suspend in the 
solution. 

Aluminum. 

Articles of aluminum are cleaned in a 
very dilute solution of potash, when the 
surface assumes a bright appearance ; 
wash well with warm water and dry with 
a warm cloth. Aluminum alloys are treat- 
ed like copper alloys. 

Copper and Its Alloys. 

Copper, brass, bronze, etc., become oxi- 
dized in ordinary moist air, and, in con- 
sequence of the simultaneous presence of 
carbonic acid, may become grradually con- 
verted into carbonates. In fact, the 
brownish-black to bluish-green deposit 
often seen on copper, brass and bronze 
goods is a mixture of oxide and carbon- 
ate of copper mixed with oxygen com- 
pounds of zinc or tin, respectively, when 
the copper Is present as an alloy of these 
metals. 

Dipping in Nitric Acid, Common Salt 
and Soot. — ^Brass, and similar articles, 
after cleaning in pickle, are rinsed in 
water, well shaken and drained, then 
dipped In a bath consisting of 100 parts 
of nitric acid, 1 part of common salt and 
1 part of calcined soot. This mixture 
attacks te metal with great energy, and, 
thefore* it should only remain in it a 
few seconds. The volume of acid should 
be 20 times that of the articles Immersed 
in it, to prevent undue heating and too 
rapid iveakening of the acid. When re- 
moved, the articles should be quickly 
rinsed in water to prevent the production 


of nitrous fumes. They then present a 
fine luster, varying from red to golden 
yellow and greenish yellow, according to 
the composition of the alloy. 

Whitening Bath. — 1. — This consists of 
old nitric acid, sulphuric acid, common 
salt and raw soot. Pour into a stoneware 
vessel a certain quantity of old nitric 
acid and add twice the volume of com- 
mercial sulphuric acid. Allow the mix- 
ture to Stand till the next day. The cop- 
per nitrate of the old nitric acid is con- 
verted into copper sulphate, which crys- 
tallizes against the sides of the vessel. 
Decant the clear liquid into another ves- 
sel and add 2 to 3% of common salt and 
an equal quantity of calcined soot. This 
mixture is less active than the acids used 
for a bright luster. The bath may be 
strengthened, when necessary, by the ad- 
dition of nitric acid and sulphuric acid. 

2. — Anotlier dipping liquid may be made 
with equal parts of nitric acid and sul- 
phuric acid mixed with 40 times their 
bulk of water and allowed to cool, then 
adding a quantity of common salt equal 
to about one-fifth that of the strong acid 
present. 

3. — Or the following may be used : 
Nitric acid, 1% Ib. ; sulphuric acid, 2 
lb. ; common salt, 10 gr. 

4. — ^Dead Dipping. — To the above in- 
gredients add a mixture of the following 
if a dead surface is desired : Nitric acid, 
1 lb. ; strong sulphuric acid, % lb. ; com- 
mon salt, 5 gr. ; zinc sulphate, 20 gr. The 
longer the articles remain in this dip the 
deader will be the surface. They are then 
thoroughly swilled and dried as quickly as 
possible. Or. previous to swilling with 
water they may be momentarily dipped in 
the bright dipping liquid. 

5. — ^Another liquid for dead dipping 
may be made of 1 volume of a concen- 
trated solution of potassium bichromate 
and 2 volumes of a concentrated hydro- 
chloric acid. The articles should be left 
in this solution for some hours, then well 
swilled in several wash waters. If, how- 
ever, they are left exposed to the air for 
some time without lacqu^jng or furUier 
treatment, they become coated with a him 
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of oxide. Dead-dipped articles, while 
waiting to be bronzed or lacquered, may 
be kept from oxidizing by immersing in 
clean water to which half its volume of 
alcohol has been added. In the case of 
copper alloys, such as brass, the surface 
color will depend not only on the original 
composition of the alloy, but also on the 
length of time it has been exposed to the 
action of the acid. The zinc is oxidized 
more rapidly than the copper, so that the 
effect of dipipng in nitric acid or other 
oxidizing liquid is to increase the relative 
quantity of copper on the surface, and to 
give to the alloy a richer appearance and 
a deeper color. When it is desired to 
clean very small articles, and not to ap- 
preciably alter the composition, they may 
be dipped in a solution of 5 parts of po- 
tassium cyanide dissolved in 95 parts of 
water. 

Iron and Steel. 

For cleaning iron articles generally, a 
cold mixture of about 20 measures of 
water and 1 measure of sulphuric acid 
is frequently used ; but a better liquid is 
composed of 1 gal. of water, 1 lb. of sul- 
phuric acid, with 1 or 2 oz. of zinc dis- 
solved in it ; to this is added lb. of 
nitric acid. This mixture leaves the iron 
quite bright, whereas dilute sulphuric 
acid alone leaves it black, of af a diflfer- 
acid alone leaves it black, or of a differ- 
scoured with sharp sand and brushed with 
a steel scratch brush. 

Lead, Tin, and their Alloys. 

These metals are cleaned to remove dirt 
and grease, as with other metals, by 
means of a caustic alkali solution, and 
brushing with sand, etc. 

ALUMINUM 
Alnminam, To Blacken. 

White arsenic, 1 oz. ; sulphate of iron, 

1 oz. ; hydrochloric acid, 12 oz. ; water, 
12 oz. When the arsenic and iron are 
dissolved by the acid add the water. The 
aluminum to be blackened should be well 
cleaned with fine emery powder, and 
washed, before immersing in the black- 
ening solution. When the deposit of black 
is deep enough, dry off with fine sawdust 
lacquer. 

Coppering. 

.l.-^ulphate of copper, 30 parts; cream 
of tail^ 30 parts; soda, 2$ parts; water, 
24)00 parts. It suffices to plunge the ar- 
tiolos to be coppered in this bath, but 
thiy have to be well cleaned 

means of a battexy : Phosphate 
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of sodium, 50 parts ; cyanide of potas- 
sium, 50 parts ; cyanide of copper, 50 
parts ; distilled water, 1,000 parts. 

BRASS 

1. — The following is one of the compo- 
sitions that turn out a rich color : Lake 
copper, 1 lb. ; tin, 1 oz. ; zinc, % oz. ; 
lead, oz. Time, 7 to 20 minutes, ac- 
cording to thickness of castings. 

2. — Another method is with chloride 
of platinum. For this purpose they are 
first heated to redness, and then dipped 

^ in a weak solution of sulphuric acid. Aft- 
erward they are immersed in dilute ni- 
tric acid, thoroughly washed in water, and 
dried in sawdust. To effect a uniformity 
in the color they are plunged in a bath 
consisting of 2 parts of nitric acid and 1 
part of rain water, where they are suf- 
fered to remain for several minutes. 
Should the color not be free from spots 
and patches, the operations must be re- 
peated until the desired effect is pro- 
duced. 

Black. 

1. — A very good black color can be ob- 
tained on brass by a solution of copper 
nitrate, 50 parts ; water, 100 parts. If 
the work is too large for immersion, it 
is heated, and the solution is applied by 
means of a paint brush, when the heat- 
ing is continued until tlie surface is dry. 
It is then gently rubbed with a linen pad 
and brushed with or immersed in a solu- 
tion of potassium sulphide, 10 parts ; 
water, 100 parts ; hydrochloric acid, 5 
parts. Immersion of the work in the li- 
quid produces much better results, and, 
after draining off the superfluous liquid 
it is heated on a hot plate or over a clean 
fire till dry. We have obtained more uni- 
form results by using a solution about 
three times more dilute than the preced- 
ing solution of copper nitrate, viz. . Cop- 
per nitrate, 100 parts ; water, 600 parts. 
The heating process must not be contin- 
ued longer than is necessary to convert 
the whole of the green salt which forms 
on drying Into the black copper oxide. 
A good black can be thus produced on 
brass in this way without recourse to the 
second pickling in potassium sulphide, but 
this second pickling is probably advan- 
tageous in fixing the color. 

2. — ^A solution of n|tro-muriate of plat- 
inum will blacken brass quicker than 
thing else ; but possibly 2 ox. 61 corroalve 
sii^imate, dissolved in 1 qt , of vinegar, 
will act quickly enough. This solutldn is 
bruidied over the brade, allowed to remain 
till the tattmr la Mk6k, and then wiped 
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off and the brass cleaned and black* 
leaded, 

3. — A very good black varnish may be 
made by mixing a small quantity of pure 
lampblack with rather thick brass lac- 
quer, using as little lampblack as pos- 
sible. Another varnish may be made by 
fusing 3 lb. of asphaltum, and, when 
melted, adding % lb. of shellac and 1 gal. 
of oil of turpentine. 

4. — If merely wanted to black it, brush 
on a mixture of best vegetable black and 
French polish. This will give a nice dead 
black, or modify the deadness by the addi- 
tion of polish. 

5. — Make a strong solution of nitrate 
of silver in one dish and of nitrate of 
copper in another. Mix the two together 
and plunge the brass into the mixture. 
Remove and heat the brass evenly until 
the required degree of dead blackness is 
obtained. 

6. — Black Bronze for Brass. — Dip the 
article, bright, in nitric acid, rinse the 
acid off with clean water, and place it in 
the following mixture until it turns black : 
Hydrochloric acid, 12 lb. ; sulphate of 
iron, 1 lb. ; pure white arsenic, 1 lb. It 
is then taken out, rinsed in clean water, 
dried in sawdust, polished with blacklead, 
and then lacquered with green lacquer. 

7. — Take 1 pt, of strong vinegar, 1 oz. 
of sal ammoniac, % oz. of alum, M oz. 
of arsenic, and dissolve them in the vine- 
gar, and the compound is fit for use. We 
know brass founders who have been In 
the habit of using this for several years, 
and where the metal is good It is seldom 
found to fail. 

8. — The dead black on optical instru- 
ments is produced by dipping in a solu- 
tion of chloride of platinum. To make 
this, take 2 parts of hydrochloric acid, 1 
part of nitric acid, mix in a glass bot- 
tle, and put in as much platinum foil as 
the acid will dissolve when placed In 
warm sand bath ; or, to hasten the solu- 
tion, heat to nearly the boiling point of 
the aelds ; H oz. of nitric acid and 1 oz. 
of hydroi^iloric acid will absorb about 30 
gr- Of platinum, but In order to neutralize 
the acid it is letter to have a surplus of 
platinum. Dip the article or brush in 
the chloride. 

9. -~*l.U8troU8 Black.— Mix equal parts 
of copper sulphate and sodium carbonate. 
These solution^ must be hot Wash the 
precipitate as it lies on the filter paper, 
and dissolve immediately in ammonia ; 
there should be an mccess of ammonia. 
Dilute the solution with water (H), and 
add a amall quantity of plumbago, 20 to 
50 gr., depending 0 ^ the amount solu* 
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tion used ; then heat to 100® F. The 
brass articles must be thoroughly cleaned, 
and left in this bath until they are black ; 
wash well in water and dry in sawdust. 
Prepare only as much solution as is want- 
ed for immediate use. 

10. — Blue-black. — Copper carbonate, 7 
oz., is dissolved in 1% qt. of strong am- 
monia.. A precipitate is formed, and the 
solution is diluted with 1 qt. of water. 

11. — Optical Instruments and Other 
Brass Work. — For dead black for inside 
of tubes, use alcoholic shellac varnish and 
lampblack, equal parts by weight, and 
thin with enough alcohol to make it flow 
freely with the brush. 

Blue. 

1. — The following solution gives the 
brass first a rosy tint and then colors it 
violet and blue : Sulphate of copper, 435 
gr. ; hyposulphite of soda, 300 gr. ; cream 
of tartar, 150 gr. ; water, 1 pt. Upon 
adding to the last solution 300 gr. of am- 
moniacal sulphate of iron and 300 gr. of 
hyposulphite of soda there are obtained, 
according to the duration of the immer- 
sion, yellowish, orange, rosy, then bluish 
shades. Upon polarizing the ebullition, 
the blue tint gives way to yellow, and 
finally to a pretty gray. Silver, under the 
same circumstances, becomes very beau- 
tifully colored. 

2. — Upon leaving the brass objects im- 
mersed in the following mixture, con- 
tained in corked vessels, they at length 
acquire a very beautiful blue color : Liver 
of sulphur, 15 gr. ; ammonia, 75 gr. ; 
water, 4 oz. 

Bronzing. 

1. — Freshly precipitated arsenlous sul- 
phide is dissolved in ammonia, and anti- 
monious sulphide is added until a dark 
yellow color is produced. Heat the solu- 
tion carefully to about 95® F. Leave the 
articles in the bath until they hgve ac- 
quired a dark-brown color, and develop 
the color by scratch-brushing. 

2. — Ordinary gas fittings are pickled; 
but if you want to get a good bronze you 
can use either a solution of nitrate of sit 
ver or bichloride of platinum. The artt 
cles will require blackleading after being 
bronzed, and should be warmed before be- 
txig dipped Into the lMr<mzing solution. 

Brown, 

1. _Xron scales, % lb. ; murigtic acid, 
lb. ; arsenic, % oz. ; zinc <S03a4>» % 

. Keep the zinc in only vddle it k 
ise, 

2, — With the following solution aU the 
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Bronzing Brass by Simple Immersion 



Color. 


pt. dr. dr. pt. oz. gr. oz. dr. dr. oz. pt. dr. dr. dr. oz. 

1 6 

1 
1 
1 
1 


16 


16 

16 


30 


1 

10 


20 


Brown and every shade to black. 
Brown and every shade to black. 
Brown and every shade to red. 
Brown and every shade to red. 
Brownish red. 

Brownish red. 

Dark brown. 

Yellow to red. 

Orange. 

Olive green. 

Slate. 

Blue. 

Steel gray. 

Black. 


In preparation of No. 5, liquid must be brought to a boil, and cooled. In using 
No. 13, the heat of the liquid must not be under IfeO®. No. 6 is slow in action. The 
action of the others is, for the most part, immediate . — {English pint, 20 oz. — ED.) 


shades of brown from orange brown to 
cinnamon are obtained : Chlorate of pot- 
ash, 150 gr. ; sulphate of copper, 150 gr. ; 
water, 1 qt. 

3. — For dark brown : Chlorate of pot- 
ash, 75 gr. ; salt of nickel, 150 gr. ; water, 
10 oz. 

4. — For yellow brown : Salt of nickel, 
75 gr. ; sulphate of copper, 75 gr. ; chlo- 
rate of potash, 75 gr, ; water, 10 oz. 

Curling. 

This fine finish is often seen on fine 
optical brass work. Remove all scratches, 
and give a high polish by using files, em- 
ery paper, Ayr stone, and at last fine 
rotten stone. Keep wet with water, and 
produce the curling with the aid of a 
pointed stick of charcoal. . The motion 
should be circular. 

1.— To improve the appearance of brass, 
tombac and copper goods, they are usu- 
ally dipped. For this purpose ttiey are 
first immersed in diluted oil of vitriol 
(brown sulphuric acid), proportion 1 to 
10 ; next in a mixture of 10 grams of red 
tartar, 10 grams of cooking salt, ^ 1. of 
sulphuric acid, as well as % I of aqua 
fortia (only for a moment), rinsing off 
well hi water and drying in sawdust For 
obtaining a handsome matt gold color, 


1-20 part of zinc vitriol (zinc sulphate) 
is still added to the pickle. 

2. — A good '‘dip” for cast brass is sul- 
phuric acid, 1 qt ; nitric acid, 1 qt ; 
water, 1 qt. 

Dulling Brass. 

Take 1 part, by weight, of iron rust 1 
part of white arsenic, and 12 parts of 
hydrochloric acid ; mix. Clean the brass 
thoroughly, and apply with a brush until 
the color desired is obtained; then oil 
well, dry, and lacquer. 

Frosting. 

If old work, it should be washed or 
boiled in potash to remove the lac- 
quer, then pickled in water to which a 
little nitrous aq^d has been added. It is 
now dipped in strong nitrous acid (mind 
your fingers), washed quickly in hot wa- 
ter, and dried in sawdust. The bright 
parts should now be burnished. To fin- 
ish; Heat the work on a stove till it 
is as hot as you can hold it, aud then 
lacquer. This must be done as soon as 
possible, or it will tarnish. 

Odd. 

1.^ — ^When gilding is of an infeHor color 
it Is sometimes neeeimry to t^e some 
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upon the article to withstand the action 
of the materials employed. This condi- 
tion being fulfilled, the artificial coloring 
processes may be applied with advantage, 
and gold surfaces of great beauty ob- 
tained. Sulphate of copper, 2 dwt. ; 
French verdigris, 4 dwt. 12 gr. ; sal am- 
moniac, 4 dwt. ; niter, 4 dwt. ; acetic acid, 
about 1 oz. The sulphate of copper, sal 
ammoniac and niter are first pulverized 
in a mortar, then the verdigris is added, 
and well mixed with the other ingredi- 
ents. The acetic acid is then poured in, 
a little at a time, and the whole worked 
up together, when a thin mass of a blu- 
ish-green .color will result. The article 
to be colored is to be dipped in the mix- 
ture and then placed on a clean piece of 
sheet copper, which is next to be heated 
over a clear fire until the compound as- 
sumes a dull black color ; it is now al- 
lowed to cool, and is then plunged into 
a tolerably strong sulphuric-acid pickle, 
which soon dissolves the coloring salts, 
leaving the article a fine gold color. Rinse 
well in hot water to which a small quan- 
tity of carbonate of potash should be 
added ; next brush with warm soap and 
water, then rinse in hot water. 

2. — Finely powder a small quantity of 
sal ammoniac, and moisten with soft wa- 
ter. Heat the article to be colored over 
a charcoal fire and rub over with this 
mixture ; then dry with bran and whiting. 

3. — Wash the brasswork with roach 
alum dissolved by boiling In strong lye, 
in the proportion of 1 oz. of alum to 1 pt. 
of lye, and when dry rub with fine tripoll. 
Either of these processes will give to brass 
the appearance and brilliancy of gold. 

4. — Grold lacquer for undipped brass is : 
Alcohol, 4 gal. ; turmeric, 3 lb. ; gamboge, 

3 oz. ; sandarac, 7 lb.; shellac, 1% lb.; 
turpentine varnish, 1 pt. 

Green. 

1. — ^Verdlter green, 4 oz. ; salt, 4 oz. ; 
wine vinegar, 4 qt. ; sal ammoniac, 2 oz. ; 
alum, 1 oz. ; French berries, 16 oz. The 
ingredients should be boiled together. 

2. — Sulphate of copper, 120 gr. ; hydro- 
chlorate of ammonia, *30 gr. ; water, X qt 

3. — ^Dissolve 2 oz. of nitrate of iron 
and 2 oz. of hyposulphite of soda in 1 pt 
of water, Immerse the aitticles in the 
bronze tin of the required tint, as almost 
any shade from brown to red can be ob- 
tained *, then well waiSh with water, dry, 
and brush. One part of perchlorlde of 
iron and 2 parts of Water, mixed together 
aiid the brass immersed hi the liquid^ 
gl^s a pale or deep olive gr^n, ac- 
cbrdlhg to the time of immei^idn. If 
nitric acid Is saturated with copper, and 
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the brass ' dipped in the liquid and th^n 
heated, it assumes a* dark green. If well 
brushed, it may be lacquered with palfe 
gold lacquer, or else polished with oil. 

4. — The repeated applications of alter- 
nate washes of dilute acetic acid and ex- 
posure to the fumes of ammonia, will give 
a very antique-looking green bronze ; but 
a quick mode of producing a similar ap- 
pearance is often desirable. To this end 
the articles may be immersed in a solu- 
tion of 1 part perchloride of iron in 
2 parts of water. The tone assumed dark- 
ens with the length of immersion. 

5. — The articles may be boiled in a 
strong solution of nitrate of copper. 

6. — Lastly, they may be immersed in 
a solution of 2 oz. of nitrate of iron and 
2 oz. of hyposulphite of soda in 1 pt. of 
water. Washing, drying and brushing 
complete the process. 

Iridescence. 

1. — To give beautiful iridescence to 
nickel, brass or copper fixtures, prepare 
a solution of 1 part of lead acetate to 3 
parts of sodium hyposulphite in 48 parts 
of water, and into this plunge the articles 
and let stand. Remove from time to time, 
and as soon as the requisite depth of 
color is obtained rinse off, and let dry 
spontaneously. The iridescence is very 
beautiful, and quite lasting. 

2. — a. — Cream of tartar, 75 gr. ; sul- 
phate of copper, 75 gr. ; water, 10 oz. 

b. — Hyposulphite of soda, 225 gr. ; wa- 
ter, 5 oz. Mix. 

Mottling. 

The brass is first polished to the re- 
quired degree, and if it is a fine surface 
the mottled appearance is imparted by 
rubbing over it, with a gyratory motion, 
a Scotch gray stone moistened with wa- 
ter. If the work is not very fine, a piece 
of fine emery paper may be used in the 
same way. If it is coarse, a dead smooth 
file may be used. 

Olive Green. ** 

1. — Copper sulphate, 8 parts ; sal am- 
moniac, 2 parts; water, 100 parts. Boil, 
and leave the articles suspended in it im- 
til the proper color is reached. 

2. — Muriatic acid, 1 oz. ; nitric acid, 
oz. ; add palladium or titanium. Dis- 
solve the metal, and add 1 gal. of pure 
soft water to each pint of the solution. 

♦ 3. — Pale Deep Olive Green Bronte 
Perchloride of iron, l % parts ; water* • 3 
p^ts. Mix, and immerse the brass. 

1,-^This beautiful color was origlhafty 
produced by articles being exposed for a 
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long time to the action of the atmos- 
phere. The green color is largely imi- 
tated by either of the following methods : 
Copper carbonate is triturated with san- 
darac varnish. This affords the cheapest 
and poorest imitation, and is largely used 
in painting the little iron castings which 
are so largely sold in Rome for souvenirs. 

2. — Copper, 30 grams ; concentrated 
nitric acid, 60 grams ; acetic acid, 6%, 
600 grams ; ammonium chloride, 11 
grams ; ammonia water, 20 grams. The 
copper is dissolved in the nitric acid, and 
as soon as solution is effected the other 
ingredients are added. The solution must 
be allowed to stand several days before 
using The objects to be coated are either 
dipped into the solution for a moment or 
the solution is applied to the surface by 
means of a brush. They are then al- 
lowed to dry, and are finally covered with 
a thin coat of linseed oil. 

Red. 

After a long ebullition in the following 
solution we obtain a yellow-brown shade, 
and then a remarkable fire red : Chlo- 
rate of potash, 75 gr. ; carbonate of nickel, 
30 gr. ; salt of nickel, 75 gr. ; water, 10 
oz. 

Silver. 

1. — Take 1 part of chloride of silver 
(the white precipitate which falls when 
a solution of common salt is poured into 
a solution of nitrate of silver of lunar 
caustic), 3 parts of pearlash, 1 part of 
whiting, and 1% parts of common salt, 
or 1 part of chloride of silver and 10 
parts of cream of tartar, and rub the 
brass with a moistened piece of cork 
dipped in the powder. 

2. — Cream of tartar, 23 parts; tartar 
emetic, 2 parts; dissolve in 500 pavts of 
hot water ; add to this, hydrochloric acid, 
25 parts ; powdered or fine granulated tin, 
62% parts; powdered antimony, 15 parts. 
Heat to boiling ; dip in the articles to be 
coated. Boil “for % hour. The brass 
will have a hard, durable silver-white 
coating. 

Sle^ Blue. 

l.--Dlssolve 3 dr. of antimony sulphide 
and 4 oz. of calcined soda in 1% pt. of 
water. To this add 6% dr. of kermes. 
Miter, and mix this solution with 5% dr. 
of tartar, 11 dr, of sodium hyposulphite 
and 1% pt. of water, if polished sheet 
brass Is placed In the warm mixture, It 
^iil assume a beau^ul steel*blue color. 

18.---The bras^ a leaden vessel 

c on tai ning by<^rochiorle acid and a UMe 
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arsenic acid, assumes iridescent tints, and 
may be removed when the desired shade 
of blue Is obtained. 

Steel Gray. 

Antimonic sulphide and fine iron fil- 
ings, 1 part of each ; hydrochloric acid, 
3 parts ; water, 3 or 4 parts. 

Verde. 

Antique finish for copper and brass is 
fully described in Scientific American 
Supplement 1665. 

Violet. 

1. — Hyposulphite of soda, 1 lb. 2 oz., 
is dissolved in 1 gal. of water. In an- 
other gal. of water dissolve 6 oz. of lead 
acetate (crystallized). Mix the two so- 
lutions together, and heat from 170 to 
180®. Clean the articles thoroughly, and 
leave them in the solution until the proper 
color is reached. 

2. — A beautiful violet is obtained by 
immersing the metal for an Instant in a 
solution of chloride of antimony and rub- 
bing it with a stick covered with cotton. 
During this operation the brass should 
be heated to a degree Just tolerable to the 
touch. 

3. — Buttons. — Heat the brightly pol- 
ished buttons to 140 o F., and moisten by 
means of a pad of cotton wool with a 
solution of chloride of antimony. 

White. 

1. — The following gives, in the first 
place, a red which passes to blue, then 
to pale lilac, and finally to white ; Orpi- 
ment, 75 gr. ; crystallized sal soda, 150 
gr. ; water, 10 oz. 

2. — ^In 2 gal. of water dissolve 3 lb. of 
cream of tartar and 4 lb. of very finely 
divided tin are added. This bath can 
also be used for copper. 

BRONZING 

Antique Bronzes. — ^In order to give new 
bronze castings the appearance and patina 
of old bronze, various compositions are 
employed, of which the following are the 
principal ones : 

1. — ^Vinegar, 1 1. ; sal ammoniac, 8 
grams ; potassium bioxalate, 1 gram. 

2. — Water, 120 grams; copper sulphate 
solution, 80 grams (d = 1.46); sal am- 
moniac, 10 grams ; cream of tartar, 3 
grams; sea salt, 60 grams. 

3. — Vert Antique. — a. — ^Vinegar, 1 J. ; 
copper sulphate, 16 grams ; sea salt, 
32 grams ; sal ammoniac, 32 grams ; moun- 
tain green (Sandei^ green), 70 grams; 
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chrome yellow, 30 grams ; ammonia, 32 
grams. 

b. — ^Vinegar, 1 1. ; copper sulphate, 16 
grams ; sea salt, 32 grams ; sal ammoniac, 
32 grams ,* mountain green, 70 grams ; 
ammonia, 32 grams. 

c. — To obtain darker vert antique, add 
a little plumbago to the preceding mix- 
tures. 

4. — ^Vert a I’eau. — ^Vinegar, 1 1. ; sal 
ammoniac, 50 grams ; ammonia, 50 grams ; 
mountain green, 70 grams ; chrome yel- 
low, 30 grams. 

For bronzing, immerse the object in 
any of the foregoing mixtures, or cover it 
rapidly with a soft brush. The object 
will turn more or less green according 
to the length of time it is immersed or 
has been under the action of the fluid. 
The excess of the fluid is removed by 
means of a long-haired brush, and after 
that the article is allowed to dry for 24 
hours. A second or even third coating 
may be applied, if necessary, in order to 
obtain darker shades. The bronze is fin- 
ished by an energetic brushing with wax 
or olive oil or a mixture of both. 

Rust Prevention. — ^Free from grease or 
other dirt by scouring. Dry, and expose 
to the fumes of a mixture, in equal parts, 
of hydrochloric ^and nitric acids, at ^ 
temperature of from 550 to 650 » P. for 
3 to 4 minutes. Let cool, rub over with 
vaseline, and heat until the vaseline com- 
mences to decompose. This will protect 
from rust, but for appearance sake, the 
treatment with vaseline should be re- 
peated. This gives a deep bronze hue, 
which may be varied by changing the pro- 
portion of the acids. 

Size for Bronze Powder. — To 1 pt. of 
methylated finish add 4 oz. of gum shel- 
lac and % oz. of gum benzoin. Put the 
bottle in a warm place and agitate it oc- 
casionally. When the gums are dissolved 
let it stand In a cool place 2 or 3 days 
to settle ; pour off the clear portion and 
reserve for finest workj using the sedi- 
ment, which, by the addition of more al- 
cohol, may be made workable, when 
strained, for first coat or coarser work. 
Add the bronze <q. s.) to this, and apply 
to the clean, smooth, warm iron, using a 
soft brush. Repeat, after drying, if neces- 
sary. Thin with alcohol, if necessary, to 
avoid wrinkles and brush marks. Var- 
nish over all. 

;$fesl.~*Methylated spirits, pt. ; gum 
shellac, 6 pz, ; gum benzoin, % oz. Set 
bottle in a warm place; shake occa- 
sionally. When dissolved, decant the 
clear liquid for fine work ; strain the dregs 
through muslin. Mix with the varnish 
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in quantities to suit, G oz. of powdered 
bronze green, varying the color with yel- 
low ocher and lampblack as desired. Ap- 
ply the varnish to the articles after clean- 
ing and warming them ; give them two 
coats. 

COPPER 

1. — To Color Copper and Nickelplated 
Objects . — ^The Journal des Applications 
Electriques says that 11 different colors 
may be communicated to well cleaned cop- 
per and 8 to nickelplated objects, by 
means of the following bath : Acetate of 
lead, 300 gr. ; hyposulphite of soda, 600 
gr. ; water, 1 qt. After the salts are dis- 
solved the solution Is heated to ebulli- 
tion and the metal is afterward immersed 
therein. At first a gray color is obtained, 
and this, on the immersion being con- 
tinued, passes to violet, and successively 
to maroon, red, etc., and finally to blue, 
which is the last color. As the substances 
that enter into the composition of the so- 
lution cost but a few cents, the process 
is a cheap one. It is especially applicable 
in the manufacture of buttons. 

Blacking. 

1. — To give a copper article a black 
covering clean it with emery paper, heat 
gently in a Bunsen or a spirit flame, im- 
merse for 10 seconds in a solution of 
copper filings in dilute nitric acid, and 
heat again. 

2. — ^A new blacking fluid has been In- 
vented by M. Mazure. According to 
Cosmos, this liquid has the following for- 
mula : Bismuth chloride, 1 part ; mer- 
cury bichloride, 2 parts ; copper chloride, 
1 part ; hydrochloric acid, 6 parts ; alco- 
hol, 5 parts ; water, 50 parts. Mix. To 
use this fluid successfully the articles to 
be blacked or bronzed must be clean, and 
free from grease. It may be applied with 
a brush or a swab, or, better still, the 
object may be dipped into it. Let the 
liquid dry on the metal, and then place 
the latter into boiling water, and main- 
tain the temperature for half an hour. If 
the color Is then not as dark as desired, 
repeat the operation. After getting the 
desired color the latter is fixed and much 
improved by placing for a few minutes 
in a bath of boiling oil, or by coating 
the surface with oil and heating the ob- 
ject until the oil Is driven off. 

3. — ^To color copper black, Immerse the 
object, previously well cleaned, in the fol- 
lowing and let remain for from 30 to 45 
minutes* and afterward wash well : An- 
timony chloride, 15 parts ; alcohol, 125 
parts ; hydrochloric add, sufficient to dis- 
solve. Mix. The less of the acid that 
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Is used the better the result. This process 
deposits a coating of antimony. 

4. — Plunge the object in nitric acid, 
remove, and heat to a dull red. Deposits 
a coating of copper oxide. 

5. — Plunge the copper, previously well 
cleaned, into the following ; Acid, arsen- 
ious, 2 parts ; hydrochloric acid, 4 parts ; 
sulphuric acid, 1 part; water, 24 parts. 
Mix. Causes a deposit of arsenic. 

6. — Dull Black. — Brush over the cop- 
per with a solution of platinum chloride 
diluted with 5 times its bulk of water. 
When thoroughly dry, rub off with an 
oiled flannel rag. 

7. — Enameled Copper. — Clean the cop- 
per thoroughly with sand and sulphuric 
acid, then apply the following mixture : 
White arsenic, 3 parts ; hydrochloric acid, 
6 parts; sulphuric acid, 1% parts; water, 
36 parts. 

Bluing. 

1. — Dip the article in a solution of 2 
oz. of liver of sulphur and 2 oz. of chlo- 
rate of soda in 1,000 oz. of water. 

2. — ^Dip the article in a solution of fer- 
rocyanide of potassium very strongly acid- 
ulated with hydrochloric acid. 

3. — Stir the article about constantly in 
a solution of liver of sulphur in 50 times 
its weight of water. 

Bronzing. 

1. — dilute solution of ammonium sul- 
phide, used cold, yields very beautiful ef- 
fects, as shown by the following results : 
This solution works very well for copper, 
but it is not suitable for brass. The so- 
lution works well either hot or cold, 
strong or dilute. The colors depend more 
upon the manipulation of the process than 
upon either temperature or density. Col- 
ors may be obtained ranging from a neu- 
tral crimson through brown and steel gray 
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to black. This solution may be used for 
bronzing work which is too large to im- 
merse in the solution, by moistening it 
with a sponge or cloth, then allowing the 
articles to stand exposed to the air till 
they are dry, when they may be scratch- 
brushed and the moistening repeated if 
the color is not deep enough, or the bronz- 
ing not uniformly distributed. When the 
right tint is attained the articles should 
be thoroughly washed, first with warm 
water, then with cold water, and finally 
dried out in sawdust and brushed with a 
wax brush. 

2. — Having thoroughly cleaned and pol- 
ished the surface of the specimen, with a 
brush apply the common crocus powder, 
previously made into a paste with water. 
When dry place it in an iron ladle, or on 
a common fire shovel, over a clear fire, 
for about 1 minute, and when sufficiently 
cool polish with a plate brush. By this 
process a bronze similar to that on tea 
urns is produced. 

3. — By substituting finely powdered 
plumbago for crocus powder in the above 
process a beautiful deep color is produced. 

4. — Rub the metal with a solution of 
potassium sulphide (liver of sulphur, old 
name), then dry. This produces the ap- 
pearance of antique bronze very exactly. 

5. — Dissolve 2 oz. of verdigris and 1 oz. 
of sal ammoniac in 1 pt. of vinegar, and 
dilute the mixture with water until it 
tastes but slightly metallic, when it must 
be boiled for a few minutes and filtered 
for use. Copper medals, etc., previously 
thoroughly cleaned from grease and dirt, 
are to be steeped in the liquor at the 
boiling point, until the desired effect is 
produced. Care must be taken not to keep 
them in the solution too long. When 
taken out they should be carefully washed 
in hot water and well dried. 
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Browning of Metals. I 

1. — Scour brightly with fine glass pa- ’ 
per, heat over a clear fire, then brush over 
with a solution prepai'ed as follows : 
Copper acetate (cryst.), 5%; ammonium 
chloride, 7% ; acetic acid, diluted, 3% ; 
distilled water, 85%. Then rub with 1 
part of wax cut in 4 parts of turpentine. 

2. — ^The following solution has been 
recommended for producing a reddish- 
brown color, which becomes paler on heat- 
ing : Dissolve 1 part of copper acetate 
in 16 parts of water ; then add sufficient 
ammonia to give a deep blue solution, and 
add 2 parts of potassium sulphide, 3 parts 
of ammonia, and 10 parts of water. Cop- 
per acetate, 60 gr. ; water, 2 fl.oz. ; am- 
monia, till the solution is blue ; potassium 
sulphide, 120 gr. ; ammonia, 3 fl.dr. ; 
water, 1^4 fl.oz. This solution gave pre- 
cisely the same results as with potassium 
sulphide and water, so that the other con- 
stituents appear to be useless. The reac- 
tion on copper is instantaneous, but brass 
is simply tarnished. 

3. — A very beautiful and pleasing color 
of a light brown shade may. be quickly 
produced by a mixture of 1 part copper 
sulphate, 1 part zinc chloride and 1 part 
water. The above forms a paste which 
is applied to the article and allowed to 
dry on it. It is then well washed with 
water, when a uniform color is obtained. 
This would be one of the most valuable 
colors if it were permanent, but, unfortu- 
nately, it is changed by the action of light 
to a dark green, almost black. This 
change also occurs when the bronze is 
coated with a film of transparent lacquer, 
and although we have tried several meth- 
ods for preventing the change, no suit- 
able remedy has yet been discovered. 

Gray. 

1. — Bluish Gray. — Suspend the object 
in the following at an almost boiling heat : 
Sodium sulphide 1 part ; antimony sul- 
phite, 1 part ; water, 12 parts. Mix. Let 
remain until the desired tint is obtained, 
wash rapidly with water, and dry, 

2. — Pinkish Gray. — A dark color on 
copper may be obtained by Immersion, or 
by painting the folowing liquid on the 
articles : Arsenic oxide, 120 gr. ; hydro- 
chloric add, ^ fi.oz. ; sulphuric acid, 60 
fl.gr. ; water, 3 fl.oz. The solution works 
quickly bolh on copper and brass, but does 
not produce a pure black on either ; the^ 
deposit of arsenic bas a dark«gray color, : 
which becomes lighter on scratch-brush- 
ing. If copper is dipped momentarily 

the solution it receives a very diin. 
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film of arsenic, which, on scratch-brush- 
ing, presents a pinkish-gray color. 

3 . — Reddish Gray . — Potassium sul- 
phide, lA part; water, 99% parts. A cop- 
pered ash-tray received a reddish-gray 
color. The remarks made with regard to 
the ammonium sulphide solution apply 
also to potassium sulphide. The color 
may be modified in the manipulation of 
the working of both solutions. 

Green. 

Sodium chloride, 37 parts; ammonia 
water, 75 parts ; ammonium chloride, 37 
parts ; strong wine vinegar, 5,000 parts. 
Mix, and dissolve. Apply to the object 
to be treated with a camers-hair pencil. 
Repeat the operation until the desired 
shade of green is reached. 

Bluish Green. — 1. — ^After using the first 
formula (for green) pencil over with the 
following solution : Ammonium chloride, 
40 parts ; ammonium carbonate, 120 
parts ; water, 1,000 parts. Mix, and dis- 
solve. 

2. — Corrosive sublimate, 25 parts ; po- 
tassium nitrate, 86 parts ; borax, 66 
parts ; zinc oxide, 113 parts ; copper ace- 
tate, 220 to 225 parts. Mix, and heat 
together on the surface of the object un- 
der treatment. 

Bronze Green Dip . — ^Wine vinegar, 2 
qt. ; verditer green, 2 oz. ; sal ammoniac, 2 
oz. ; alum, 1 oz. ; salt, 2 oz. ; alum, % oz. ; 
French berries, 8 oz. ; boil the ingredients 
together. 

Olive Green . — Cover with a solution 
of iron and arsenic in hydrochloric acid. 
Polish with lead minium, warm, and cov- 
er with the following varnish : Gum gut- 
ta, 1 part ; yellow ocher, 1 part ; alcoholic 
varnish, 1 part.. Mix. 

Yellow-Chreen. — 1. — Oxalic acid, 5 
parts ; ammonium chloride, 10 pails ; 
acetic acid, 30% dilution, 500 parts. Mix, 
and dissolve. Use as above Indicated. 

2. — The following will produce the same 
result ; Potassium oxalate, acid, 4 parts ; 
ammonium chloride, 16 to 17 parts ; vine- 
gar containing 6% of acetic acid, 1,000 
parts. Mix, and dissolve. Use as before. 

Oxidizing. 

1. — Copper and Brass . — Immerse the 
articles in a solution of 2 of nitrate 
of iron and 2 oz. of hyposulphite of soda 
to 1 pt. of water, until the desired shade 

oxidation is acquired ; then wash, dry, 
and bruslL 

2. — Plattmun 3o2ution.-^Dt88olve suffi- 
cient platininn in aqua regiar and careful- 
ly evaporate the reai^ting solution ( chlo^ 
ride of plaiihum> t0 dryness. The <hried 
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mass may then be dissolved In alcohol, 
ether, or water, according to the effect 
which it is desired to produce, a slightly 
different effect being produced by each of 
the solutions. Apply the solution of plat- 
inum with a camel’s-hair brush, and re- 
peat the operation as often as may be 
necessary to increase the depth of tone. 
A single application is frequently suffi- 
cient. The ethereal or alcoholic solution 
of platinum must be kept in a well stop- 
I^ered bottle, and in a cool place. The 
aqueous solution of platinum should be 
applied hot. 

Red. 

1. — To redden copper, hang it for from 
a few minutes to an hour, according to 
the shade wanted, in a 5 to 10% solu- 
tion of ferrocyanide of potassium in wa- 
ter. By adding a little hydrochloric acid 
to the solution the color given to the cop- 
per may be made to assume a purple 
shade. On removing the copper dry it in 
the air, or in fine sawdust ; rinse, and 
polish with a brush or chamois leather, 
after diying It again. 

2. — Royal Copper Finish . — The copper 
coloring is termed royal copper from its 
Intense red color. It is produced by dip- 
ping in a solution of 2 dr. of sulphide 
of antimony, 1 oz. of pearlash to 1 pt. of 
water, or by boiling the copper articles 
for 15 minutes in a strong solution of tar- 
tar and water. 

Silver. 

Nitrate of silver, 60 gr. ; common salt, 
40 gr. ; cream of tartar, 7 dr. This will 
be ready for application when mixed and 
moistened with a little water. 

Steel Gray. 

1. — Potassium sulphide, % part; water, 
99% parts. A coppered ash tray assumed 
a dark steel-gray color after immersion in 
this solution. 

2. — Dip the copper articles, which must 
be previously cleaned and pickled. Into a 
heated solution of hydrochloric acid and 
antimony chloride. 

GOLD 

This operation consists of imparting a 
color to gold articles after every other 
process has been completed. Its object 
is to give to alloyed gold all the appear- 
ance of fine gold Itself, by dissolving out 
the base metal from the surface of the 
article smd leaving a facing of gold of 
a deep, rich ^lor. Two distinct modes 
of odloring ‘me adopted by jewelers, 
term^, respectively, dry coloring and wet 
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coloring. The latter is most frequently 
practiced, as the former cannot well be 
applied to gold inferior to 18 carat. 

Dry Coloring. 

This term is applied to the coloring 
process when no liquids are used as con- 
stituents of the mixture. The Ingredi- 
ents used are : Potassium nitrate, 8 oz. ; 
common salt, 4 oz. ; alum, 3 oz. These 
substances are ground to a fine powder, 
well mixed, and placed in a previously 
heated blacklead color pot, of the same 
dimensions as that described for use in 
wet coloring, but the same pot must not 
be employed for dry coloring as has been 
used for the wet process. It is well to 
get the pot nearly red hot before placing 
the color in it The mixture must then 
be constantly stirred with an iron rod. 
It will first boil up as a greenish liquid, 
then solidify, and afterward boil up a 
second time, and become thoroughly fused, 
having a brownish-yellow color. At this 
stage the work, which has been previously 
annealed and dipped in dilute aquafor- 
tis, is dipped in the color, being sus- 
pended on a silver or platinum wire, the 
latter being preferred, and kept in mo- 
tion for about a minute and a half, then 
immersed in boiling water containing a 
little aquafortis. The immersion and 
swilling are again repeated, when the ar- 
ticles possess a beautiful color. They 
are then washed in hot water containing 
a little potash, and finally dried in warm 
boxwood sawdust. In dry coloring, the 
work should be as highly polished as pos- 
sible previous to the coloring, for the 
brighter it is better will be the final 
color. The time given above is only in- 
tended as a general guide, as some work 
will color much quicker than others, and 
the time can only be arrived at by expe- 
rience. The following mixtures have been 
recommended for coloring. 

Process. — 1. — ^Potassium nitrate, 8 oz. ; 
common salt, 4 oz. ; alum, 4 oz. 

2. — Sal ammoniac, 4 oz. ; potassium ni- 
trate, 4 oz. ; borax, 4 oz. 

Wet Coloring. 

The ingredients of the mixture employed 
in this process have a powerfully solvent 
action on the base metal with which the 
gold is alloyed, and a weaker action on 
the gold itself, so that the article loses 
weight in direct ratio to the length of 
time it is submitted to the coloring proc- 
ess, ai^ this loss is greater as the g<fid is 
lower In quality. Gee states that the 
coloring is hastened, and the loss In 
weight reduced to a iniiito 


im ) 


Coloring of Metals 


(Gold) 


old coloring liquid, and he assumes that 
the dissolved gold is, to some extent, de- 
posited again on the article, because the 
loss in weight of some common qualities 
of gold was found to be very little, and 
the amount of gold recovered from the 
spent coloring liquid very small indeed. 
This statement is in accord with the well- 
known fact that in any liquid in which 
a metal, say copper, Is electropositive to 
is deposited on the former. The following 
has been supplied by an experienced Bir- 
mingham jeweler, which he has found to 
be effective : Potassium nitrate, 12 oz. ; 
common salt, 6 oz. ; hydrochloric acid, 3 
oz. The nitrate and salt are pounded to a 
fine powder, and placed in a previously 
warmed plumbago crucible about 8 by 7 
in., then stirred with a wooden spoon 
for a minute or two. The acid is then 
added, with about 1 oz. of boiling water, 
and the mass constantly stirred until it 
boils up to the top of the pot. The work, 
which has been previously cleansed in hot 
potash or soda solution, is then suspend- 
ed in the coloring liquid by means of a 
silver or platinum wire for about one 
minute, then well swilled in boiling water. 
A little more water is added to the color 
pot, and when the liquid boils up the 
work is again immersed for another min- 
ute, and swilled in boiling water as be- 
fore. This operation of dipping and swil- 
ling is repeated several times, the color- 
ing liquid being weakened by adding water 
before each immersion, until the desired 
appearance is attained. The work is 
finally well washed in hot water and dried 
in boxwood sawdust. The whole process 
takes 5 to 7 minutes. The colored work 
is next scratch-brushed, on a lathe, with 
a revolving brush made of very fine brass 
wire, and having stale beer dropping on 
it. If the coloring has been properly con- 
ducted, a beautiful rich and dead color 
will be produced. 


Process. — 1. — 
Potassium nitrate 

Common salt 

Alum 

Hydrochloric acid 
Water in each case 


2.— -The following is a useful mixture 
for removing tarnish from colored gold 
articles which have been kept in stock for 
some tlzne ; Bicarbonate of spda, 2 02 . ; 
chloHde of lime, 1 oz. ; common salt, 1 
oz.; water, 16 ms. Well mix the above 
Ibgredienta, and apply with a soft brush. 
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IRON AND STEEL 

Blacking. 

Blue Black. — Clean the object thor- 
oughly, remove every trace of grease, then 
cover with the following : Copper sul- 
phate, 8 parts ; nitric acid, 15 parts ; al- 
cohol, 30 parts ; water, 125 parts. Mix, 
and dissolve. Let dry on, and when quite 
dry rub with a woolen cloth. 

Brilliant Black. — Boil together : Sul- 
phur, 1 part ; oil of turpentine, 10 parts. 
While boiling, spread in a very light coat- 
ing, by means of a pencil, over the sur- 
face, and heat in the flame of an alco- 
hol lamp until black. 

Gun Metal. — For blacking gun barrels: 
Solution of nitric acid, 2 oz. ; tincture 
of iron, 4 oz. ; alcohol, 3 oz. ; sweet 
spirits of niter, 1 oz. ,* blue vitriol, 1 oz. ; 
rain water, pt. Scour the barrel 
smooth ; remove all grease with lime, then 
coat freely with the mixture with a piece 
of sponge, but not so as to run about the 
barrel. Let stand in a cool place for 
about 10 hours, then remove to a warm 
room, and let stand till dry, when t);e 
rust will fly off and not be sticky or 
streaky. The barrels are not dry, and 
must stand until quite dry, or the result 
will be a red barrel. The scratching must 
be done with lard, then boil for about 10 
minutes ; take out, and wipe inside and 
out ; let stand till cool, then scratch to 
remove the dead rust ; wipe with a clean 
rag, then coat with the mixture lightly; 
let It stand till dry. Scratch, boil, etc., 
as in first coat, for 6 coats, when the bar- 
rels may be finished by oiling. 

Billing. 

Gun Metal. — 1. — ^Revolver. — Sometimes 
the steel is heated to a light gray color, 
allowed to cool, and reheated until blue, 
(a) Get as high a polish as possible on 
the part which you want to blue, (b) 
Get an iron box made (thin sheet iron). 
If for the chamber only, say about 6 In. 
square ; no need for rivets ; Just doubled 
together, (c) Pound up some wood char- 
coal ; fill your box with it; put the box 
on a fire (any fire) ; stir up the charcoal 
now and again, till you find it is partly 
Ignited. Now put your chamber into the 
box of partly ignited charcoal ; put it in 
about midway, so as to have as much heat 
at the bottom as at top and sides, (d) 
Have handy a handful of dry powdei^ 
lime and a piece of tow or cotton waste ; 
you will want a small x>air of ton^^ or 
biher means of lifting your article out 
of the box. When you put the article In 
the box place it ai^n on fitie j^e. Now 
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you must pay attention to it ; lift it out 
about every 10 minutes, and don’t stand 
looking at it, but at once rub it with the 
tow dipped in the lime. As quickly as 
possible put back;, into the charcoal. Don’t 
let your charcoal get too hot ; when you 
see it getting very hot lift the box off 
the fire and stand it in any convenient 
spot ; replace on fire again, if necessary. 
Now, the following is important : Your 
chamber, in a short time, gets of a purple 
color, then bright blue. It is very tempt- 
ing to leave off at this bright blue. Don’t. 
This first blue is no good ; at least no 
good where the article has to be rubbed 
and cleaned. Continue. The bright blue 
will depart, leaving your chamber nearly 
as before you put it in the box. Don’t 
forget every 7 or 10 minutes to take out 
the article and rub it with the tow and 
dry lime. It must not be kept long in 
the air. Presently you should obtain a 
rich dark blue. Finally, when blued, let 
it cool, then oil (any oil). 

2. — Gun Barrels. — a. — To stain, dis- 
solve 4 Ms oz. of hyposulphite of soda in 
1 <lt. of water, also 1% oz. of acetate of 
lead in 1 qt. of water. Mix the two solu- 
tions and bring to a boil in a porcelain 
dish or stone pot. Clean the gun barrel 
free from grease, oil or varnish, warm 
the barrel, and smear with the hot solu- 
tion, using a piece of sponge tied to a 
stick. When color develops, wash, and 
wipe dfy ; finish with boiled linseed oil. 

b. — Heat evenly in a muffle until the 
desired blue color is raised, the barrel 
being first made clean and bright with 
emery cloth, leaving no marks of grease 
or dirt upon the metal when the bluing 
takes place, and then allow to cool in the 
air. It requires considerable experience 
to obtain an even, clear blue. 

Without Heat. — 1. — Clean every part 
carefully, and apply nitric acid, 1 part, 
diluted with 10 parts of water, until a 
blue film is produced on the surface. Then 
wash with warm water, dry, and wipe 
with linseed oil. 

2. ' — Solution of potassium ferrocyanide 
and water, 1 : 200 ; solution of ferric chlo- 
ride/ 1 : 200. Mix the two solutions, and 
dip. 

3. ^Antimony trichloride, 25 parts ; ni- 
tipic acid, fuming, 25 parts ; hydrochloric 
dcid, 50 parts. Apply with a rag, and 
inib, until the proper color is obtained, 
with a piece of green oak. 

140 grams of sodium 
i l. of water, add a so- 
lutidii; ;l»f of lead acetate In 1 1. 

of the perfectly bright 

iron^^^^!^^ liquid. 
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Removing Blue from Steel . — ^To leave 
it as clean as before coloring, try acetic 
acid, or a solution of tin chloride (stan- 
nous chloride). 

Steel. — 1. — Try the following : Scour 
the steel with a small quantity of a strong 
aqueous solution of soda, rinse in water, 
warm, and brush over with a solution of 
M oz. of chloride of iron dissolved in 5 
oz. of water, and let it dry ; then apply 
in the same manner a solution of 1-5 of 
an ounce of pyrogallic acid in 1 oz. of 
water ; dry, and brush. Does not .wear 
well without lacquering. The blue ox- 
ide is sometimes imitated by using a thin 
alcoholic shellac varnish, colored with an- 
iline blue or Prussian blue. 

2. — The articles to be blued should have 
their surfaces cleaned and polished. They 
may be then heated in fine, clean wood 
ashes to a temperature of from 500 to 
600®, according to the depth of the color 
required. It is not necessary to watch 
the temperature, but simply to examine 
the articles from time to time to see that 
when cooled in the air they assume the 
proper color. They should then be im- 
mediately removed, and the operation is 
then completed. 

3. — To blue steel without heat, mix fine- 
ly powdered Prussian blue with rather 
thin shellac : gently heat the steel and 
apply the varnish. 

Brassing Iron. 

Remove all organic matter from the 
surface of the iron, and plunge it into 
melted brass. The coating of brass which 
is spread over the iron may be polished 
or burnished. 

Bronzing. 

Lay the object for a moment in a solu- 
tion of iron perchloricle and copper sul- 
phate, with a little added nitric acid. 
Remove, and dry at a temperature of 
about 30® C. (85® F.). Finally, suspend 
in a close box containing a vessel of boil- 
ing alcohol, and leave for 20 minutes, 
keeping the alcohol boiling all the time. 
Scratch off with a scratch brush. Re- 
peat the operation several times, or until 
the desired tint is obtained. 

Cast iron.— The Maschinenhauer de- 
scribes the following process for impart- 
ing to common cast iron all the rich glow 
of bronze, without cohering It with a 
metal or an alloy. Thoroughly cleanse 
the surface, and rub it down smooth; ap- 
ply avenly a coat of vegetable oil, say 
sweet or olive oil, and heat the Iron ob- 
ject, being careful that the tempemttire 
does not rise high enO^h to burii tlie <41* 
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At the moment of decomposition of the oil 
the cast Iron will absorb oxygen, and this 
forms upon the surface a brown oxide 
skin or film, which takes a fast hold, and 
is so hard that it will admit of a high 
polish, thus bestowing upon the iron a 
most striking resemblance to bronze. 

Gun Barrels . — 1. — Nitric acid, % oz. ; 
sweet spirits of niter. oz. ; alcohol, 1 
oz. ; sulphate of copper, 2 oz. ; water, 30 
oz. ; tincture of muriate of iron, 1 oz. 
Mix. 

2. — Sulphate of copper, 1. oz. ; sweet 
spirits of niter, 1 oz. ; water, 1 pt. Mix. 
In a few days it will be fit for use. 

3. — Sweet spirits of niter, 3 oz. ; gum 
benzoin, 1 % oz. ; tincture of chloride of 
iron, % oz. ; sulphate of copper, 2 dr. ; 
spirit of wine, Vz oz. ; mix, and add 2 lb. 
of soft water. 

4. — Tincture of choride of iron, % oz. ; 
spirit of nitric ether, oz. ; sulphate of 
copper, 2 scruples ; rain water, pt. 

The above are applied with a sponge, 
after cleaning the barrel with lime and 
water. When dry they are polished with 
a stiff brush or iron scratch brush. 

5. — Make the following solution : So- 
lution of ferric chloride (s. g. 1.28), 14 
parts ; mercuric chloride, 3 parts ; fuming 
nitric acid, 3 parts ; cupric sulphate, 3 
parts ; water, 80 parts. Mix. With a 
brush or pencil go over the barrels with 
this liquid. Let dry on, then scratch off 
with the scratch brush. Repeat this 2 
or 3 times. Finally plunge the barrels 
into a 1% solution of potassium sulphide, 
and let remain for 10 days. At the end of 
the time wash in hot suds, dry off, and 
cover with linseed oil, w'hich let dry on. 

Iron Castings, — Thoroughly clean, and 
immerse In a solution of sulphate of cop- 
per, when they acquire a coat of the lat- 
ter metal. They must be then washed in 
water. 

Iron Wire . — ^The followlhg is commend- 
ed as the best and cheapest process : Clean 
the wire perfectly, then immerse it in a 
solution of sulphate of copper (blue vit- 
riol) until covered with a coating of me- 
tallic copper. Then wash and immerse 
the articles in the following solution : 
Verdi^is, 2 02 . ; sal ammoniac, 1 oz. ; 
vinegar, 1 pt. ; diluted with water until 
it tastes only slightly metallic, then boiled 
for a few minutes and filtered. The ar- 
ticles steeps in this liquor at the 
boiling point, until the desired effect is 
produced ; but do not keep them^ in too 
long. When taken out, wash carefully 
in hot water, and dry. 
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Browing. 

1. — Dissolve in 4 parts of water 2 parts 
of crystallized iron chloride, 2 parts of 
antimony chloride and 1 part of gallic 
acid, and apply the solution with a sponge 
or cloth" to the article, and dry it In the 
air. Repeat this any number of times, 
according to the depth of color which it 
is desired to produce. Wash with water, 
and dry, and finally rub the articles over 
with boiled linseed oil. The metal thus 
receives a brown tint, and resists mois- 
ture. The antimony chloride should be 
as little acid as possible. 

2. — A process having this end in view 
has been recently patented in Germany 
by Mr. A. De Meritens. The goods to 
be browned form the anode of the bath, 
which consists of ordinary or distilled 
water. The cathode is formed by the ves- 
sel which contains the water, if it is 
made of iron ; otherwise, a plate of iron, 
copper or carbon is placed In the bath. 
The water is kept at from 160 to 180® F., 
and the tension of the current must be 
sfhciently great to decompose the water. 
The oxygen which thus is given off at 
the anode forms in an hour or two a 
layer of the black oxide of iron (a com- 
bination of ferrous and ferric oxide), 
which is said to polish up very well. Steel 
is said to give the best results ; in the 
case of cast and wrought iron, the oxide 
or iron formed separates as a powder, 
and it is necessary to use distilled water 
in order to obtain a layer which will ad- 
here to the goods. 

Guns. — 1. — The following recipe for 
browing is from the U. S. Ordnance 
Manual : Alcohol, 1 % oz. ; tincture of 
iron, m* oz. ; corrosive sublimate, 1% 
oz. ; sweet spirits of niter, 1 % oz. ; blue 
vitriol, 1 oz. ; nitric acid, % oz. Mix, 
and dissolve in 1 qt. of warm water, and 
keep in a glass jar. Clean the barrel 
well with cavistic soda water to remove 
grease or oil. Then clean the surface of 
all stains and marks by emery paper or 
cloth, so as to produce an even bright 
surface for the acid to act upon, and one 
without finger marks. Stop the bore and 
vent with wooden plugs. Then apply the 
mixture to every part with a sponge or 
rag, and expose to the air for 24 hours, 
when the loose rust should he rubbed oft 
with a steel scratch brush. UsO the mix- 
ture and a scratch brush twice, and 
more, it necessary, and finally wash in 
boiling water, dry quickly, and wi^ with 
linseed oil, or va^ilsh with shellac. 

2.-^ulphate pf copper, ^ av.oi; • coj^ 
rosive chloride of merctupy* 1 ay.oz. v 
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ture of chloride of Iron, 4 fl.oz. ; alcohol, 
4 fl.oz. ; strong’ nitric acid, % fl.oz. Mix, 
and apply to the metal, which must be 
perfectly clean from all dirt or grease, 
with a sponge or rag ; allow to remain 
24 hours, so as to get thoroughly dry, 
then burnish with a hard brush. To ob- 
tain the desired shade of color, repeat the 
application and burnishing as often as 
is necessary, and then lacquer the metal 
with a thin, clear lacquer. 

3. — Sulphate of copper, % av.oz. ; tinc- 
ture of chloride of iron, 2 fl.dr. ; spirit of 
nitrous ether, 1 fl.dr. ; strong nitric acid, 
1 fl.dr. ; alcohol, 2 fl.dr. ; water, sufficient 
to make 8 fl.oz. Mix, and proceed as 
above. 

Iron or Copper. — 1. — The following are 
taken from Illustrirte Zeitung fuer Blech- 
Industrie : Rub the objects with a con- 
sistent mass composed of several sub- 
stances, and burn in the applied layer so 
as to prevent oxidation. This method 
flnds frequent use on copper ware, not 
only to avoid oxidation and the tiresome 
polishing which becomes necessary, but 
also to impart to the copper, the natural 
color of which is rather glaring, an ap- 
pearance more pleasing to the eye. An- 
nealing, and careful cleansing with cor- 
rosives, of the articles have to precede 
the browning process. A dark brown is 
obtained by stirring equal parts of ver- 
digris and colcothar (English red) in 
vinegar to a pasty consistency, applying 
this on the well cleaned and dried parts, 
healing to redness, and quickly rinsing off 
in acetate of copper. 

2. — Make a paste of 2 parts of finely 
powdered iron oxide with alcohol. This 
mass is applied with a brush as uni- 
formly as possible; heat over an open 
fire, rinse off, and polish with a soft 
brush. If the desired effect of the color 
is not produced thereby, the operation 
must be repeated. 

3. — ^Lighter brown shades are produced 
by applying a composition of 2 parts of 
verdigris, 2 parts of vermilion, 5 parts of 
sal ammoniac and 5 parts of alum with 
vinegar* After the application the parts 
are heated and rinsed off. 

With the above operations the greatest 
cleanlin^ must be observed, and the 
touf^^g of portions to be browned with 
sweaty ni^ors must be avoided, else spots 
will result, which can only be removed by 
taking ^erjHthln again. 

Polish fw iron.— Pulverized asphaltum, 
1 lb. ; % lb. ; spirits of tur- 

pehtlni^;^2 qt it quickly, keep in 

a Place, sha^hg very oftea It can 
be steded well with Ivory black, finely 
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ground. It should be used on Iron ex- 
posed to the weather as well as interior 
work requiring a nice polish. Apply with 
a brush. 

Polish on Iron and Steel. — Oil of tur- 
pentine, 15 parts ; sulphur, 1 % parts. 
Boil together. Put a very thin coat on 
the article, and hold over the flame of an 
alcohol lamp. 

Coppering. 

Sulphate of copper, 1% lb. ; dissolve, 
and add 1 fl.oz. of sulphuric acid. 

Frosting Steel. 

Clean and polish the metal, flow it 
quickly with dilute nitric acid, and when 
the proper point is reached wash well 
in running water. 

Gilding. 

1. — Kirchmann says : Rub the surface 
of the iron with sodium amalgam then 
apply a strong solution -of chloride of 
gold ; on heating, mercury will be driven 
off and the iron will be gilded. 

2. — Articles of steel are heated until 
they acquire a bluish color, and iron or 
copper is heated to the same degree. The 
first coating of gold leaf is now applied, 
which must be gently pressed down with 
a burnisher and again exposed to gentle 
heat; the second leaf is then applied in 
the same way, followed by a third, and 
so on ; or two leaves may be applied in- 
stead of one, but the last leaf should be 
burnished down while the article is cold, 

3. — Polished steel may be beautifully 
gilded by means of the ethereal solution 
of gold. Dissolve pure gold in aqua regia, 
evaporate gently to dryness, so as to drive 
off the superfluous acid, redissolve in 
water, and add 3 times its bulk of sul- 
phuric ether. Allow to stand for 24 hours 
in a stoppered bottle, and the ethereal 
solution of gold will float on top. Pol- 
ished steel, dipped in this, is at once beau- 
tifuly gilded, and by tracing patterns on 
the surface of the metal with any kind 
of varnish beautiful devices in plain metal 
and gilt will be produced. For other met- 
als the electro process is best. 

4. — Gilding, Varnish. — a. — Beeswax, 4 
oz. ; verdigris and sulphate of copper, each 
1 oz. Mix. 

b. — Beeswax, 4 oz. ; verdigris, red ocher 
and alum, of each 1 oz. Mix. Used to 
give a red gold color to water gilding. 

KiCKBi;/ 

1.— The following solution gives lilbkel 
a rich, velvety black color: Water, 3 1. 
785 grams ; nlckel-emmoiiiiim Sifipltate, 
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34.02 grams ; potassium sulphocyanlde, 
86;05 grams ; copper carbonate, 56.70 
grams. The same effect is produced by a 
solution of arsenic trioxide in ammonium 
carbonate. 

2. — Nickel, as well as copper, can be 
blackened by brushing with an aqueous 
solution of platlnic chloride. 

SILVER 

Blackening. 

1. — Plunge into a solution of an alka- 
line sulphide. . Remove, and rub with a 
brush dipped in powdered cream of tartar. 

2. — Rub the object with a solution of 
silver nitrate. 

Browning. 

To give silver a deep brown color, treat 
it with a solution of sal ammoniac and 
copper sulphate, in equal parts, in vinegar. 

Burnishing. 

Remove all dirt with powdered pumice 
stone, then brush all parts with strong 
soapsuds ; wipe with a linen cloth, and 
burnish. Use soapy water as a lubri- 
cant. 

Frosting and Whitening of Silver Goods, 
Pickle for. 

1. — Sulphuric acid, 1 % dr. ; water, 6 
oz. Heat, and immerse the silver until 
frosted as desired. Wash well, dry with 
a soft linen cloth or in fine sawdust. 
For whitening only, use less acid. 

2. — Polished SUver. — Make a solution 
of ^ oz. of cyanide of potassium in M 
pt. of water. Apply to the silver with a 
brush. Hold the silver with pliers made 
of lancewood or boxwood. Very poison- 
ous. 

Gilding. 

1. — Dissolve equal parts, by weight, of 
bichloride of mercury (corrosive subli- 
mate and chloride of ammonium (sal am- 
moniac) in nitric acid; now add some 
grain gold to the mixture, and evaporate 
the liquid to half its bulk ; apply while 
hot to the surface of the silver article. 

2. — rich gold tint may be imparted 
to silver articles by plunging them into 
dilute sulphuric acid saturate with iron 
rust. 

3. — Water GUding . — ^Pour strong vine- 
gar on copper Bakes ; add alum and salt 
in equal quantities; set on a fire, and 
when the vinegrdr has boiled until it be- 
comes % part i^ original quantity throw 
into it the metal you desi^ to |^d; and 
it will assume a copx)er color. Continue 


(Silver) 


boiling, and it will change into a fine 
gold color. 

Oxidizing. 

1. — Add four or five thousandths of 
ammonium sulphide or potassium sul- 
phide to water at a temperature of 160 
to 180® F. When the articles are dipped 
into this solution an Iridescent coating 
of silver sulphide is produced, which, after 
a few seconds, turns blue black if aUowed 
to remain in the liquid. Remove, rinse, 
scratch-brush, and burnish when desired. 

2. — There are two distinct shades in 
use, one produced by a chloride, which 
has a brownish tint, and the other by 
sulphur, which has a bluish-black tint. 
To produce the former it is only neces- 
sary to wash the article with a solution of 
sal ammoniac (ammonium chloride). 

3. — A much more beautiful tint may be 
obtained by employing a solution com- 
posed of equal parts of copper sulphate 
and ammonium chloride in vinegar (or 
dilute acetic acid). The fine black tint 
may be produced by a slightly warm so- 
lution of sodium or potassium sulphide. 

4. — Bromine, 5 gr. ; potassium bromide, 
5 dwt. ; water, 10 oz. ; boll the silver in 
this usually 2 to 5 minutes, then polish 
with rouge. 

5. — Dissolve sulphate of copper, 2 
dwts. ; nitrate of potash, 1 dwt. ; ammo- 
nium chloride, 2 dwts., in a little acetic 
acid. Warm the article and apply the 
solution with a camel’s-hair pencil «and 
expose to the fumes of sulphur in a closed 
box. Parts not to be colored must be 
coated with wax, 

6. — Dip the clean silver article in a so- 
lution of sulphide of potassium (liver of 
sulphur), 2 dr. to 1 pt. of water. Heat 
this solution to a temperature of 175® F. 
Immerse for a few seconds only, when 
the article becomes blue black. For a 
velvet black, dip the article, previous to 
oxidizing, in a solution of mercurous ni- 
trate and water, and rinse. Then dip In 
the sulphide solution as above. For a 
brown shade, oxidize in the potassium 
sulphide as above, then dip in a liquid 
composed of 10 parts of blue vitriol and 
5 parts of sal ammoniac to 100 parts of 
vinegar. After (Oxidation, brush wdth a 
scratch brush very lightly, to bri^ten 
and variegate the surface. There are 
many other methods, among which will be 
found the follo^tog: 

7. — ^Expose to the vapor of chlorines 

8. — Use a solution of equal parts of 
copper sulphate and anunoniuni t^lorlde 
dlssblved in vinegar. 
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9. — Potassium sulphide dissolved in 
warm water. 

10. — Sodium sulphide dissolved in warm 
water. 

11. — Wash with a solution of ammo- 
nium chloride. 

Platinizing. 

Place some platinum in a small quan- 
tity of aqua regia or nitrohydrochloric 
acid, and keep it in a warm place for a 
few days, when it will have dissolved. As 
soon as it has dissolved, evaporate the 
liquid at a gentle heat until it is as thick 
as honey, so as to get rid of the excess 
of the nitric and hydrochloric acids. Add 
a little water, and it is ready for use. 
A dozen drops of this solution goes a 
long way in platinizing silver. The op- 
eration is performed* in a small glass or 
beaker, covered with a watch glass to 
keep in the fumes, and placed in a little 
sand in a saucer to equalize the heat. 

Red. 

A solution containing 9.72 grams of 
uranium nitrate in 1,130 grams of water 
is mixed with a solution of potassium 
ferrocyanide of the same concentration. 
When the solution is to be used, 283 
grams of acetic acid and 2 liters 268 
grams of water are added, the mixture 
is warmed, and the silver immersed ; a 
deep red color develops on the surface of 
the latter. 

Rose. 

Immerse for a few seconds in a con- 
centrated hot solution of copper chloride; 
rinse, dry, and immerse in alcohol ; finally, 
dry off by holding near the fire. 

Slate Gray. 

Make a solution of 35.4 grams of iodine 
and 345.4 grams of potassium iodide in 
% 1. of •^ter. 

ZINC 

Blaclciiig. 

1. — Chloride of platinum, painted on 
zinc, gives a very dead black. 

2. — Zinc may be given a fine black 
coior, according to Knaffl, by cleaning its 
surface with sand and sulphuric acid and 
immersiiig for an instant in a solution 
composed bf 4 parts of sulphate of nickel 
and ainnibnia in 40 parts of water, acidu- 
lated with 1 part of sulphuric acid, wash- 
ing, and diying it The black coating 
adheres ffrnily, and takes a bronze color 
under ' he burnisher. Brass may be 
stained ' black with a liquid containing 2 
parts of arsehiot^s acid, 4 parts of hydro- 
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chloric acid and 1 part of sulphuric acid, 
in 80 parts of water. 

3. — ^A weak solution of sulphate of cop- 
per, and then with a decoction of log- 
wood. 

4. — Clean the zinc by dipping in an 
acid ; rinse, and plunge into the follow- 
ing : Nickel ammonium sulphide, 4 parts ; 
sulphuric acid, 1 part ; water, 40 parts. 
Mix. Wash the article, and dry care- 
fully. 

5. — Treat with an acidulated solution 
of antimony chloride, thus : Hydrochlo- 
ric acid, 6 parts ; antimony chloride, 10 
parts ; alcohol, 100 parts. Mix. When 
the desired shade is attained, dry, and rub 
with some good drying oil. Give 2 or 3 
coats. 

Bronzing. 

1. — Mix thoroughly 30 parts of sal am- 
moniac, 10 parts of oxalate of potash and 
1,000 parts of vinegar. Apply with a 
brush or a rag several times until the 
desired tint is produced. 

2. — Puscher employs acetate of lead for 
this purpose. On apply this substance, 
mixed with a minium preparation, a red- 
dish brown tinge is obtained. The cupola 
of the synagogue at Nuremberg was thus 
colored, as an experiment, a long time 
ago, and to all appearance is yet unaf- 
fected by the weather. By adding other 
bases lighter or darker tints of gray and 
yellow may be obtained, giving the zihc 
work the appearance of carved stone. 
With a solution of chlorate of copper the 
preparation turns the sheets of zinc. 

3. — First give a coat of brass (see 
ELECTROMETALLURGY). Then wet 
with a cloth dipped in copper protochloride 
dissolved in hydrochloric acid. When dry, 
brush with a mixture of equal parts of 
iron peroxide and plumbago mixed up 
with a little essence of turpentine. Var- 
nish with thin copal varnish. 

Green Patina. 

1. — Make the following solution ; So- 
dium hyposulphite, 2 parts ; sulphuric 
acid, 1 part; water, 20 parts. Mix; fil- 
ter off the precipitated sulphur, and heat 
the filtrate. Plunge the object Into the 
hot solution; watch the coloration as it 
progress, and when the desired tint is 
secured remqved, let dry, and varnish with 
copal. 

Roo/s.-<^leanse the zinc of all 
dirt, and coat it repeatedly with a diluted 
solution of copper nitrate. When the 
whole roof has been coppered over* cover 
it with a likewise diluted solution of car- 
bonate of ammonia. On tti^is coat of 
per patina readil^f foni^ 
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Bronzing for Zinc, by Simple Immersion 
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Dark gray. 

Dark gray. 

Dark gray. 

Green gray. 

Red— Boil. 

Copper color. Plates so c A z. 
Copper color, with agitation. 
Purple — Boil. 
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CHAPTER IX 


DYEING 


DYEING 

Simple directions for dyeing textiles 
will be found at the end of the chapter. 
Dyeing is a business, and can hardly be 
learned from formulas, hence the inclu- 
sion of any great number has been avoid- 
ed as taking up valuable space. 

BHstles, To Dye. 

Steep them for a short time in any of 
the common dyes used for cotton or wool. 

Celluloid. 

Black. — ^The object is first dipped In 
weak lye, then In a weak solution of ni- 
trate of silver, and allowed to dry ex- 
posed to the light. 

Blue. — ^For this use an indigo solution, 
almost neutralized with potash ; also Ber- 
lin blue solution ; also, on the one hand, 
chloride of iron solution, and on the other 
ferrocyanide of potassium solution. 

Brown. — Use a sqlution of permanga- 
nate of potash made alkaline with soda. 

Green, — Place the object in a solution 
of 2 parts of verdigris and 1 part of chlo- 
ride of ammonia. 

Purple. — ^Immerse the object in dilute 
solution of chloride of gold, and then ex- 
pose to strong light. 

Red» — ^Immerse the object first in water 
weakly acidulated with nitric acid, then 
in ammipniacal cochineal or carmine solu- 
tion. 

Yellow. — ^Immerse the object first in a 
solution of nitrate of lead and then in a 
solution of yellow chromate of potash. 
East^ Egg Dyes. 

Blue. — ^Marine blue, B. N. (aniline 
colors), 30 gr. ; citric acid, 250 gr. ; dex- 
trine, 1 oz. 

Brown. — Vesuvin, S., % av.oz. ; citric 
acid, H av.oz. ; dextrine, % av.oz. 

Green. — Brilliant Green, O., 200 gr. ; 
citric acid, 250 gr. ; dextrine, 2 oz. 

Oronpe.-^range, II, 125 gr. ; citric 
acid, 250 gr. ; dextrine, 2 oz. 

Bed. — ^Diamond, fuchsln, I, small crys- 
tals, 25 gr. ; citric acid, 125 gr. ; dextrine, 
1 oz. 

Ease.— Eosin, A., 50 gr. ; dextrine, 2 
av.oz. 


Violet. — Methyl violet, 6B, 30 gr. ; 

citric acid, 150 gr. ; dextrine, 1 oz. 

Yellow. — Napthol, yellow, S., 200 gr. ; 
citric acid, 500 gr. ; dextrine, 2 oz. 

To use, dissolve the dye in an earthen 
vessel, in 1 pt. of boiling water ; stir un- 
til solution is completed. In the mean- 
time, boil 5 well washed eggs In water 
for 5 minutes, then transfer them to the 
dye, and allow to remain until sufficiently 
colored, turning them occasionally. Dry 
with a soft cloth, and rub with oil until 
they appear glossy. 

Feathers. 

In general terms, clean with carbonate 
of ammonia, wash, and steep overnight 
in a solution of nitrate of iron 7® B. ; 
then rinse in water. Boil out equal parts 
of logwood and quercitron, and immerse 
the feathers at a “hand heat.” When 
black, remove, and wash in warm water. 
Dissolve 3% oz. of bicarbonate of potash 
in 5 qt. of hot water and stir in 17% oz. 
of olive oil ; shake until it becomes an 
emulsion. As before, at a gentle heat, 
immerse in this, draw out the surplus 
moisture between the finger and thumb, 
and dry over a stove, constantly shaking 
them. Experience and skill are neces- 
sary. 

Black. — 1. — ^The feathers should be 
soaked in a solution of ammonium of so- 
dium carbonate, whereby they are ren- 
dered less liable to break or bend; after 
being dyed they should be dried in a cur- 
rent of warm air. Feathers may be dyed 
black in the following baths : (a) Water, 
100 pt. ; ignited sodium carlxmate, 1 lb. 
(b) Ferric nitrate at 70® B. (c) Log- 
wood, 2 lb. ; quercitrine, 2 lb. Half a 
pound of feathers is digested in (a) at 
30® ; the feathers are then washed with 
warm water and soaked in (b). After 
another washing they are boiled in (c) 
until of a deep black color ; they are then 
dipped in an emulsion formed by agitat- 
ing oil and potassium carbonate together, 
and dried by gently singing them in 
warm air. 

2. — By immersion for 2 or 3 days in a 
bath (at first hot) of logwood, 8 parts. 


Always consnlt the Index when using Hds hoolb 
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. and copperas or acetate of iron, about 1 
part. 

Bronze . — Fashion has introduced gilded 
and silvered feathers. It is chiefly goose 
feathers and wings of pigeons which ap- 
pear covered with gold and silver. The 
process is very simple. The feather is 
dipped in bronze powder and rubbed with 
a piece of wash leather. In coiirse of 
wearing, however, the bronze is very easily 
detached. To prevent this, the feather, 
before being dipped in the bronze pow- 
der, is taken through gum water, pressed 
nearly dry between cloths, and in its 
slightly adhesive state is treated with 
bronze powder. Partially bronzed feath- 
ers and wings are produced by covering 
those parts which are to remain plain 
with pasteboard, and the bronze powder 
is rubbed upon the rest with a feather. 
Of course, varied effects may be produced 
by dyeing the feathers with aniline col- 
ors, etc., prior to the application of the 
bronze. 

Crimson . — mordant of alum, fol- 
lowed by a hot bath of Brazil wood, and 
afterward by a weak one of cudbear. 

Brown . — Feathers may be dyed brown 
by first treating them with catechu and 
then with potassium chromate; they can 
be dyed directly with aniline colors, and 
can be bronzed by painting with aniline 
violet dissolved in alcohol at 90%, 

Gray. — 1. — Felt gray is a yellowish 
gray. It consists in employing felt gray in 
connection with rose-colored gray. These 
two substances, of easy application, will 
serve for the generality of the tents in 
question. If it were required to produce a 
somewhat roseate hue, cochineal or violet 
might be taken ; if, on the contrary, a 
green one, a very Imall quantity of indigo- 
carmine would be required. These color- 
ing substances are applied, according to 
the feather and the tone of the color, in 
a cold, lukewarm or boiling-hot bath, 
acidulated with acetic acid or salt of sor- 
rel. 

2.— Giselle gray is a mixture of white 
with black. It is easily obtained by dye- 
ing the feather with a small quantity of 
gloss black. As there is always a residue 
of yellowish hue, it becomes necessary to 
give it a rose color with cochineal. This 
operation is effected in a cold bath acidu- 
lated with a small quantity of potassium 
binoaialat& If it be an ostrich leather, 
8taF<^ is dissolved in it 

' Gtsay, Steel Gray, etc.'^These 
kinds grgy are usually rather darkish ; 
the, tints result from a mixture bf blue 
^good deal of t^ck, aud isome^^bite. 
They are obmined'idh the feather by means 

■/..-< 'A 


(Gloves) 


of a conveniently proportioned mixture of 
roseate gray and blue gray, the shade be- 
ing subsequently imparted as in the case 
of the other gray species. 

Pink or Rose . — With safflower and 
lemon juice. 

Pluvi. — 1.— The red dye, followed by 
alkaline bath. 

2. — The plum color is a pale violet. The 
feather is dyed in a bath acidulated with 
sulphuric acid, archil, indigo-carmine and 
black gloss, so that an almost black gar- 
net may be produced. It is well to add 
a little lilac. The feather is taken out 
of the bath only at this moment. It is 
rinsed in pure water and then given a 
violet tint in a more or less heated solu- 
tion of carbonate of soda. During this 
operation the archil turns from red to 
violet. Black is developed, and settles 
more firmly on the feather, while a large 
portion of the indigo-carmine goes off. 
It is a primitive process, and certainly 
not economical, but which, nevertheless, 
gives good results in skilled hands; but 
in the hands of unskilled operators it is 
extremely tiresome and of doubtful suc- 
cess. 

Ked.— A mordant of alum, followed by 
a hot Brazil wood bath. 

Yellow . — ^An alum mordant, followed 
by a bath or turmeric or weld. Other 
shades may be obtained by a mixture of 
the above dyes. Feathers may also be 
dyed by simple immersion for 2 or 3 min- 
utes In a bath of any of the aniline col- 
ors. 

Gloves. 

Kid gloves of good quality, especially 
when light colored, are often thrown away 
when soiled, and made no further use of. 
By employing the following simple means 
they might easily be dyed violet, black or 
yellow, by the owner himself, and made 
to look almost equal to new. The gloves 
are first soaked in a little hot water con- 
taining dissolved crystals of soda or pot- 
ash, whichever color may be desired, and 
after a 25-mlnute bath they are taken 
out, washed, rinsed, and wrung. When 
the gloves are thus cleaned they are 
stretched tightly over a wooden hand and 
the dye applied. 

The aniline colors can be employed 
without any previous preparation of the 
leather. The bluish tint so greatly liked 
in black gloves is obtained by washing 
the finished article with sal so- 

lution. If it is required to keep the 
seams White, they are covered w2& hour 
paste with which some fat has been hd- 
mixed. Instead of brushes, one may sonW- 
,times- use; a Spofiiife. 
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Black. — The glove Is washed in alco- 
hol, and three times brushed over with 
a decoction of logwood, allowing between 
each brushing 10 minutes for drying ; 
afterward dipped into a solution of iron 
protosulphate, and then brushed with 
warm water. Should the color not prove 
sufficiently dark, a decoction of quercitron 
may be added to the logwood decoction. 
Tn.stead of the protosulphate some nitrate 
of iron may be used. As the leather be- 
gins to dry it is rubbed over with the 
talc powder and some olive oil, and 
pressed between flannel. The treatment 
with talc and oil is repeated, and the 
glove then allowed to dry on the .stretch- 
wood. 

Brown. — The solution is made of vary- 
ing quantities of decoctions of logwood 
and Guinea wood. For darkening, a 
small quantity of iron protosulphate is 
employed. 

Gray. — Brushing with a decoction of 
sumac, and subsequent treatment with a 
feeble solution of iron protosulphate. The 
addition of logwood and yellow Brazil 
wood to the sumac decoction produces a 
greenish gray tint. 

Modes and Grays. — Clean with soap in 
the usual manner, and after they- have 
been brushed with water brush over with 
the following mixture at 104® F. : Log- 
wood, 45 gr. ; orchil, 8% oz. ; water, 1% 
pt. Boil. A second bath is prepared of 
30 gr. of nitrate of iron in 35 oz. of 
water, and is applied with the brush, to 
pi'oduce a gray tone. 

Orange Yellow. — Simple decoction of 
onion peel is said to produce upon glove 
leather an orange yellow superior in lus- 
ter to any other. It is also said to be 
suitable for mixing with light bark shades, 
especially willow bark, and as a yellow 
for modulating browns. The onion dye is 
said to fix itselC readily, even upon leath- 
ers which resist colors, and colors them 
well and evenly. 

Rvssia Red . — Decoction of cochineal 
with a tin salt and some saccharic acid ; 
and if a dark tint is demanded, the addi- 
tion of sorme logwood extract. 

Straw. — ^After cleaning, as in white, 
and rinsing well in water, two baths are 
prepared: (1) a bath of soda at B. 
(2) A bath of nitrate of iron at the same 
strength. The gloves are brushed first 
with (I), then dried, and brushed with 
(2), and finally with water, and dried 
at a gentle heat. They are then finished 
with the following mixture : Yolk of egg^ 
155 gr. ; glycerine, 77 gr. ; water, 1%. pt. 
When half dried they are rubbed with 
clean flannel. 
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Violet . — According to the tint desired, 
aniline or orseille violet must be used. 
Apply a little of the color by means of a 
brush or rag dipped in the coloring liquid. 
Lay on several coats of alum dissolved 
in water, then dry. Then apply 1 or 2 
layers of the dye, which must be always 
hot. The kid is polished before finally 
drying, with a pad made of cork, covered 
with a piece of woolen cloth. This is 
the best way of regaining the gloss. 

White . — The gloves are placed on a 
wooden hand and then brushed over with 
a soft paint brush steeped in curd soap, 
155 gr. ; milk, 35 fl.oz. They are then 
dusted over with fine Venice talc, and 
rubbed with a bit of clean flannel. If 
this process does not leave them white 
enough, it is recommended. 

Yellow . — This requires a less compli- 
cated process — a decoction of Avignon 
crystals with alum. Apply several lay- 
ers, and polish the kid in the way indi- 
cated above. 

Giitta Percha. 

After dissolving 2 oz. of gutta percha 
in chloroform add 1 gr. of pure carmine, 
dissolved in a little pulverized gum and 
water. After the chloroform is distilled 
off* the gutta percha is to be thoroughly 
kneaded. Anything may be used in this 
way, according to the color required, such 
as ocher, ultramarine, etc. 

Hats. 

Brown. — 1. — Bismarck Brown on Felt 
Hats (50 hats). — Prepare with soda, as 
formerly directed, and boil for 45 minutes 
with 22 lb. of fustic, 10% oz. of logrvvood, 
3% lb. of sumac, lb. of sanders and 
17% oz. of argol. Boil for 2 hours, and 
add 2 lb. 3 oz. of bluestone and 7 oz. of 
copperas. Re-enter the hats, and boil for 
% hour longer. 

2. — Brown on Mixed Hats (5 doz.). — 
Prepare with soda, and boil for 2 hours 
with 22 lb. of fustic, 5 lb. 7 oz. of mad- 
der, 25% oz. of turmeric, 2 lb. 3 oz. of 
madder, 25% oz. of sanders and 17% oz. 
of argol. Air the hats and add 17% 
fl.oz. of black liquor and 2% oz. of cop- 
peras. Re-enter the hats, and boil again 
for an hour, 

3. — Chrome Brown on Felt Hats (50 
hats). — Prepare with 4% oz. of chromate 
of potash, 14 oz. of argol and 17% fl.oz. 
of a solution of tin. Let the hats lie 
overnight in the fik>t, and dye the next 
morning in fresh water with 17% oz. of 
young fustic, 26 oz. of fustic, 17% oz. of 
turmeric, 6 lb. 9 oz. of madder, 3 lb. 4 oz, 
of peachwood and 7 oz. of logwood. 
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4 . — Cinnamon. — Red lead, 3% lb. ; best 
terra castle, 2% lb. ; picric acid, 2% oz. ; 
indigo extract, ^ gill ; orchil, 3 pt. The 
picric acid is first dissolved in hot water, 
and the other ingredients are added (See 
also STRAW DYEING, below.) 

Cream Color. — (24 doz. 3-oz. bodies.) — 
Red lead, 2 lb. ; common terra cotta, 2 
lb. ; indigo extract in liquor, 2 gills ; or- 
chil, 3 gills. 

Fawn Color. — Burnt sienna, ground 
fine, 1% lb. ; burnt umber, \ lb. ; orchil, 
gill ; indigo extract in liquor, ’>4 gill* 

Gray. — An ordinary drab for soft hats : 
Common graphite, % lb. ; best graphite, 
% lb. ; orchil, 3 gills ; indigo extract, 2 
gills. Put the graphite into a pan, cover 
with water, and let down with sulphuric 
acid at 30° Tw. 

Mouse Color. — Common graphite (black 
lead), 3^4 lb. ; best terra castle, 2% lb. ; 
indigo extract in liquor, 2% gills ; orchil, 
4 gills ; red lead, 8 oz. 

Rose . — Common graphite, 2% lb. ; in- 
digo extract in liquor, 2 gills ; orchil, 5 
gills. 

Slate. — Common graphite, 4 lb. ; indigo 
extract, 4 gills ; orchil, 3% gills. 

Horsehair. 

The horsehair is first washed in soap, 
and rinsed. 

Blue. — 1. — The hair is mordanted in a 
solution of 2 parts of alum and 1 part of 
tartar, rinsed, and dyed in a solution of 
sulphate of indigo, then washed and dried. 

2. — Violet shade. — Treated as described 
in brown, then passed through water to 
which a little chloride of tin solution has 
been added. 

Brown. — Obtained by letting lie for 12 
hours in a decoction of logwood and lime- 
water at 120° F. 

Red. — The hair is first laid down for 
1% hours in a solution of chloride of 
tin, and then prepared as blue, violet 
shade ; after rinsing it is dyed with Brazil 
wood and alum, allowed to lie in the bath 
24 hours, washed, and dried. 

Pasteboard. 

To color white pasteboard the color of 
leather, soak in a solution of copperas 
and then in ammonia. 

Straw. 

Black. — 1. — In order to obtain a level 
color a solution of gluten is added to a 
lye of soda, which is allowed to stand for 
24 hours and filtered. The hats are then 
steeped for 12 hours in the clear liquid. 
The straw is thus freed from grease, and 
the mordants of nitrate, sulphate^ or ace- 
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tale of iron, as well as the decoction of 
logwood, mixed with sumac or galls, is 
vei*y evenly taken up by the fiber. A 
slight addition of bichromate of potash 
improves the tone of the dye, and the 
goods are finished with gum or gelatine. 

2 — For 11 lb. of hats : Copperas, 2 lb. 
3 oz. ; red argol, 1 lb. 1% oz. ; bUiestone, 
17 >4 02 . If possible, steep the hats over- 
night in an old black dye beck, and dye 
up the next morning in fresh water with 
about 4 lb. 6 oz. of good logwood and 
a little turmeric. The hats thus dyed 
appear, at first, rather brownish, but they 
assume a fine black luster on brushing. 

3. — The hats are first steeped in a beck 
of soda at 5° Baume at the heat of 122® 
F., for 3 hours, rinsed, and soaked over- 
night in a sumac beck containing 2>>4 lb. 
of sumac per 5 hats. In the morning 
take out and drain, and soak for 3 hours 
in a cold beck of black liquor at 2® B. 
Take out, drain, and lay the hats sepa- 
rately to air for 6 hours ; rinse, and dye 
at 144° F., with 2% lb. of logwood per 
11 lb. of hats, till the shade is reached. 
Lift, drain, dip singly in a lukewarm 
beck containing 8% oz. of glue per 17 pt. 
of water ; dry, and rub with a hard brush. 

Bleaching and Dyeing. — Put the straw 
hats into a pan of boiling water and let 
them steep overnight. The next morning 
make up a strong soap beck and brush 
them well therein. Put them in the stove, 
without rinsing, for 24 hours, then rinse 
and dry. 

Brown (11 lb.). — 1. — Boll for 2 hours 
with 4 lb. 6 oz. of fustic, 3% lb. of orchil, 
1% oz. of argol, and the same weight of 
logwood. 

2. — Boil for an hour in the solution of 
3^4 lb. of catechu, drain, and work in 
a fresh beck made up of 2 lb. 3 oz. of cop- 
peras, and rinse. 

3. — Catechu Brown. — ^For 11 lb. of 
hats : Boil with sulphate of alumina, 
17^ oz. ; blsulphate of soda, 8% oz. ; oil 
of vitriol, 4% oz. Add to the bath orchil, 
indigo, carmine and turmeric, according 
to shade, and boll. 

Gray. — For 11 lb. of hats : For iron 
gray, steep in a decoction of sumac, and 
dye cold in a beck made up with benzo- 
line and a little acetic acid. There are 
three sorts of benzoline, so that the tone 
of the gray may be varied at will, lliese 
benzoline grays are much brighter than 
those obtained with the old processes. 

(?reeit.— Straw is placed In boiling 
water, then well washed with ccdd water, 
and bleached in a bath containing 20 gr. 
of bleaching powder to 7 or 0 gr- of snl- 
I phurlc acid. It is then thoroughly 
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washed and mordanted with sumac, alum 
and tartaric acid (not too dilute a li- 
quor). Finally, it is dyed with aniline 
green and picric acid until the required 
shade is obtained, after digesting for some 
time. 

Magenta Red . — ^The first operation for 
dyeing this or any other color on straw 
is to steep the latter in a bath acidulated 
with sulphuric acid, for 12 hours. For 
magenta, take an acid bath of 4 to 5® Be. 
The straw, after washing, is immersed 
for 12 hours in a bath kept at 30 to 40® 
C., containing the necessary amount of 
dye. Now wash well, and dry. Other 
aniline colors do not dye straw with the 
same facility. 

Maroon, with Logwood . — Clean the 
straw by boiling with a solution of car- 
bonate of soda, then steep in a bath of 
logwood for 2 hours. To give a bluish 
tint, add some bluestone to the bath ; if 
too much of the latter is used the straw 
will have a greenish hue. This is a loose 
color, only employed on account of its 
cheapness. 

Yellow . — To produce the yellow shade, 
which is in such demand, give them a bath 
with a little picric acid soured with a 
little oil of vitriol, and let them dry on 
the block. For a gloss, rinse In gum 
arable water or water in which gelatine 
has been soaked. 

Textiles. 

Simple Dyes for Home Use.— ^The fol- 
lowing are specially intended for those 
living in isolated districts, where special 
dyes and dyeing materials are practically 
unavailable. First it may be stated that 
in almost every case a fixing material or 
fluid is required, this being usually termed 
a mordant. The common rule is to use 
alum for fixing ordinary reds, blues, yel- 
lows and greens, % lb. of alum to 2 gal. 
of boiling water. For deeper colors, such 
as black, purple, violet, and the heavy 
browns, acetate of iron is used. For 
scarlets and brilliant reds of this shade 
“tin liquor,” or muriate of tin. Is re- 
quired. To make this, obtain some tin 
filings (or pour some molten tin into 
cold water from a height of about 6 ft, 
which will reduce it to small particles). 
When dried, put the tin in a bottle, pour 
in 12 oz. of muriatic acid (known also as 
spirits of salts), then add, a little at a 
time, 8 oz. of sulphtudc add. The lat- 
ter must be added slowly, or the heat will 
break the bottle. When ebullition has 
ceased, stopper the bottle and let it stand 
a day. It will keep good for a year or 
more. This mordant can often be ob- 
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tained already prepared at a druggist’s, 
with directions for use. As previously 
stated in this chapter, all goods to be 
dyed must be washed perfectly clean, all 
grease, or size, or “dress,” being removed. 
Failing this, the work will finish patchy 
or spotty. After dyeing goods, they should 
be dried, or at least well aired, before 
washing out the superfluous dye. Silk 
and merino dresses should not be wrung. 
When hanging to dry, let all shawls and 
dress goods be fastened up by their edges, 
so as to dry evenly. 

Whenever using logwood chips as a dye, 
boll them for % hour ; or, to hasten mat- 
ters, they may be tied up loosely in a 
bag. and be boiled with the goods (though 
it is not so good a plan) ; or the extract 
may be used, oz. of this being equal 
to 1 lb. of chips. 

Woolen Goods. — Black. — Prepare a 
mordant of copperas, M lb. to 2 gal. of 
water, boiled together. (This is also 
known as green vitriol ; blue vitriol may 
also be used.) While boiling, dip the 
goods for about 40 minutes, airing them 
between ; or the goods may be boiled in 
the solution for 15 minutes, which is 
quicker, but not quite so good. Have 
ready a dye made by boiling 2 lb. of log- 
wood chips for % hour. Immerse the 
goods in the boiling dye for 1 hour, then 
air, and immerse again for % hour ; or 
the goods may be boiled in the dye for 1 
hour. Dry thoroughly, and afterward 
wash in suds to remove superfluous dye. 
Rinse, and then press or iron out, using 
a damp linen sheet between the iron and 
the dyed goods. 

Blue. — 1. — ^For 1 lb. of goods : Alum, 
2% oz. ; cream of tartar, 1% oz. ; water. 
Boil together, then boil the goods in it 
for an hour. Prepare some warm water 
with indigo extract in it to the color de- 
sired, and boil up. Add more indigo if 
desired. 

2.~Boil together 2 gal. of water, 2 lb. 
of logwood chips, % oz. of Brazil wood 
and % lb. of green vitriol (copperas). 
Strain clear of the chips, then boll the 
goods in the liquor. 

Green. — ^For 1 lb. of goods : f\i8tic, 

1 lb. ; alum, 3V4 oz. ; water. Steep until 
most of the strength is extracted, then 
soak the goods until a good yellow is ob- 
tained. Remove the fustic, and add ex- 
tract of indigo (also known as chemlc), 
a very little at a time, until the desired 
green is obtained. 

Indigo Extract. — ^This is used for a blue 
colorii^, and is made as follows ; Take 
3. oz. of fin^y ground indigo and stir it 
into M lb. of oil of vitriol, and stir for 
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30 minutes. Cover over, and let it remain 
for 2 or 3 days, giving it a stir occasion- 
ally. Then stir in V 4 , teaspoonful, or less, 
of carbonate of soda to neutralize the 
acid. Store in a glass bottle, and it will 
keep well. It can often be obtained ready 
])i epared at druggists. 

Madder Red. — For 1 lb. of goods : 
.Alum, 5 oz. ; cream of tartar, 1 oz. ; 
water. Boll together, then put in the 
goods, and b'oil for % hour. Take them 
out to air for a little time, and boil for 
hour longer. Now, in another pan 
put sufflcient bran to half fill it, and 
then fill up with water. Make it slightly 
warm, and let it stand until the bran 
rises. Skim off the bran and put in 
lb. of madder. Put in the goods, and 
boil up slowly. When the water boils 
the dyeing is finished. Wash in suds. 

Pink. — ^The same quantity of cochineal 
and cream of tartar, but no tin liquor. 
First boil 1 lb. of alum in water for the 
mordant, and dip the goods in this for 
1 hour, then follow with the dye. 

Scarlet. — For 2 lb. of goods : Well 
pulverized cochineal, 1 oz. ; cream of tar- 
tar, 1 oz. ; tin liquor, water, 5 oz. Boil 
together, then put in the goods, working 
them about for 10 minutes, afterward 
boiling for 1 hour. Stir occasionally 
when boiling. Finally, wash in clear 
water, and either finish as described with 
black, or dry in the shade. 

Snuff Brown, — For 1 lb, of goods : 
Camwood, 4 oz. ; boil this for 20 minutes. 
Dip the goods for % hour ; remove goods, 
and add to the liquor % Ib. of fustic. 
Boil for ’/4 hour, and dip the goods again 
for \ hour. Remove goods, and add % 
oz. of blue vitriol and 1 oz. of green vit- 
riol (copperas). Boil up, and dip again 
for hour. More green vitriol will 
darken the color. It is permanent. 

Cotton and Linen Woven Goods . — 
In all cases, cotton or linen goods should 
be boiled in strong soapsuds or weak lye, 
to make them clean, the suds or lye being 
then carefully rinsed out with clear water. 

Black.-— Some trouble is always neces- 
sary to get a permanent black on cotton 
goods. For 1 lb. of goods. Take % lb. 
of sumach (wood and bark together), and 
boil ^ hour. Let the goods steep in 
the liquor 12 hours. Dip in limewater for 
% hour. Add to the sumach liquor 1% 
oz. of copperas, and dip for another hour. 
Dip in limewater again for hour. 
Make a dye of ^ lb. of logwoc^ chips, 
boiled for 1 hour, and dip the goods In 
this liquor for 3 hours. Add ^ oz. of 
bichxomate of potash to the logwood dye. 
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and finally dip for 1 hour. Wash in clear 
water and dry in the shade. 

Blue. — 1. — Boil together 2 gal. of 
water, 2 oz. of sulphate of indigo and 
Vi lb. of potash. Dip the goods, and let 
them lie in this for a day and a night. 
Wring out, and dip in a fixing bath of 
V4 lb. of alum dissolved in 2 gal. of boil- 
ing water. Let the goods be in this bath 
for 3 hours. The goods are best hung 
to dry in open light, as the color is im- 
jiroved by this. 

2. — First steep the goods in an alum 
fixing solution, then dye in a liquor com- 
posed of 14 lb. of chemical blue to 2 gal. 
of water. Let the goods be in the dye a 
day and a night. 

3. — For cotton, 5 lb., or linen, 3 lb. : 
Bichromate of potash, % lb., dissolved 
in boiling water ; put in the goods, and 
dip 2 hours ; then take out and rinse. 
Make a dye with logwood, 4 lb. ; dip in 
this 1 hour, air, and let stand in the dye 
3 or 4 hours, or till the dye is almost 
cold ; wash out, and dry. 

4. — Sky Blue. — For 1 lb. of goods : 
Blue vitriol, 1V6 oz. ; water. Dissolve by 
boiling. Dip the goods 3 hours and then 
pass them through lime water. 

Brown. — A very good brown is obtained 
by dyeing for sky blue as last explained, 
then passing the goods through a solu- 
tion of prussiate of potash. 

Buff. — Boil together 3 gal. of water, ^ 
lb. of annatto and % lb. of potash, stir- 
ring well. Put the goods in this and let 
boil for 10 minutes. Stir well all the 
time. Remove the goods, and put them 
direct into cold clear water, and rinse. 
Hang out to dry without wringing. 

Green. — 1. — Dip the cotton In the 
home-made blue dye tub until blue enough 
to make the green as dark as required ; 
take out, dry, and rinse the goods a lit- 
tle. Make a dye with fustic, % lb. ; log- 
wood, 3 oz. to each lb. of goods, boiling 
these 1 hour. When cooled to bear the 
hand, put in the goods, move briskly a 
few minutes, and let lie 1 hour; take 
out and let thoroughly drain. Dissolve, 
and add to the dye, for each lb. of cotton, 
% oz. of blue vitriol, and dip another 
hour; wring out, and let dry in the shade. 
By varying the quantity of logwood and 
fustic, any shade of green may be ob- 
tained. 

2. — ^For cotton or linen. First boil the 
goods in a fixing solution of alum and 
water, then make a dye of 2 gal. of water 
with 2 oz. of Indigo and 2 oz. of turmeric. 
Boll the goods in this until the desired 
tint is obtained. 

Yellow.-— First boll the goods in a flx- 
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inj? solution of alum and water, then boil 
in a dye made of annatto or turmeric, 
boiled in water. 

Silk Goods. — These must first be 
washed clean, so as to remove all grease 
or “finish,” as failing this, the dye may 
not take evenly, and cause much disap- 
pointment. 

Black. — Take 2 gal. of vinegar and boil 
with 2 lb. of copperas, 2 lb. of logwood 
chips and 2 oz. of nutgalls (bruised). 
Let the mixture boil 30 minutes (until it 
is dark). Drain off the liquor, and boil 
the goods in this until they are the shade 
desired. Rinse in clear water, and dry. 

Blue. — 1. — Prepare a fixing bath of 1 
lb. of copperas boiled in 1 gal. of water, 
and dip the goods in this. Make a dye 
bath of 1 gal. of water, 3 oz. of alum, and 
sufficient indigo extract or chemic (al- 
ready described). The indigo extract 
must be added in very small quantities 
at a time until the right shade is ob- 
tained. The more of this that is used 
the darker the goods will be. 

2. — Sky Blue. — Follow the first part of 
the process for cinnamon brown, just ex- 
plained. 

Brown. — 1. — Cinnamon. Prepare a so- 
lution by boiling 2 oz. of bliie vitriol in 
1 gal. of water. Dip the goods for 15 
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minutes, then run them through lime- 
water. Dii) the goods in a solution of 
1 oz. of prussiate of potash to 1 gal. of 
water. The first dipping will make the 
goods bright blue, while the latter will 
change it to brown. 

2. — If the goods are boiled in a decoc- 
tion of the peels of green walnuts, a 
good brown will he obtained. 

3. — Reddish Brown. — Boil the goods in 
a liquor made by boiling oak mark in 
water. 

Crimson. — For 1 lb. of goods : Dip 
the goods in an alum fixing bath, then in 
a dye bath of cochineal, 3 oz. ; nutgalls, 
bruised. 2 oz. ; cream of tartar, ^4 oz. ; 
water, IV 2 gal. Boil together 10 minutes, 
then allow to cool. When a little cool 
put in the goods, boil up, and keep it 
at this for 1 hour. 

Yellow. — 1. — For 1 lb. of goods : Make 
an alum fixing bath, and add \ oz. of 
sugar of lead to it. Let the goods be 
in this 12 hours, then take out and drain. 
Make a dye with 1 lb. of fustic, and dip 
the goods until the required color is ob- 
tained. 

2. — For 1 lb. ‘Of goods ; Take % lb. of 
yellow’ oak bark and boil for hour ; 
strain off the liquor and add 0 oz. of alum. 
Dip in this. 
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CHAPTER X 


ELECTROMETALLURGY AND HOT AND COLD 
COATING OF METALS 


PRELIMINARY TREATMENT 

Electrometallurgry has two departments, 
which are distinguished by the prepara- 
tion of the surfaces to be coated. 

Electroplating is the production of ad- 
hesive deposits, and depends on the abso- 
lute cleanness of the metal surface coat- 
ed. This will be treated first. 

Electrotyping is the production of re- 
movable deposits from either non-metalllc 
molds or from metal surfaces, whose 
cleanness is destroyed either by black- 
leading or by rubbing with turpentine 
containing a trace of wax. The prepa- 
ration of the objects depends (1) upon 
the class of deposit required ; (2) upon 
the nature of the^ object itself. In all 
cases, ordinary dirt, rust, etc., must be 
removed, as the deposit reproduces every 
feature of the surface, even to a finger 
mark. 

Cleansing. 

1, — Copper, brass, zinc and the noble 
metals are cleaned by the suitable acids 
which act on them. Such cleaning solu- 
tions may be prepared for different metals 
as follows : 

Sul- Hydro- 
Water. Nitric, phuric. chloric. 


For copper and 


brass 

. 100 

50 

100 

2 

Iron 

. 100 

3 

8 

2 

Iron (cast) . 

. . 100 

3 

12 

3 

Zinc 

. 100 


10 


Silver 

. . 100 

10 



It is best 

to make 

two 

such 

solutions, 


one being reserved for a final dip, during 
which a strong action occurs upon the 
surface. As this becomes weaker it can 
be used for the first cleansing, accom- 
panied by occasional rubbing with sand, 
etc., according to the nature of the ob- 
ject. 

Lead, tin and pewter must not be 
placed in acid, but are cleaned by aid of 
caustic soda. 

Objects must be carefully freed from 


acids if they- are to be transferred to sil- 
ver or gold solutions, but less care is 
necessary for objects cleaned in soda, nor 
is the same care necessary in transferring 
objects cleaned in acids to an acid cop- 
pering solution. In such cases the best 
plan is to dip into clean water and at 
once transfer to the depositing cell. 

2. — Cleansing and Preparing Objects 
for Electroplating. — The first and most 
important operation in the electro-deposi- 
tion of one metal upon another is to 
effect a thorough chemical cleansing of 
the surface of the metal upon which the 
coating is to be deposited, for if this is 
not accomplished the deposited metal will 
not adhere to the surface. 

In cleansing, different metals usually 
require a somewhat different treatment. 
The surface of most metals, when clean, 
soon becomes coated with a film of exide 
when exposed to the air, especially when 
the surface exposed, is wet, and to avoid 
this it is usually necessary to proceed 
with the plating immediately after cleans- 
ing. 

Before proceeding to cleanse the arti- 
cles they are usually “trussed’* with cop- 
per wire to avoid the necessity of hand- 
ling them during the operation or after- 
ward, until the plating is finished. A 
very slight contact with the hand is often 
sufficient to make a second cleansing 
necessary. 

If the article to be plated presents a 
.smooth, finished or polished surface, the 
deposit will be “bright.” If, on the con- 
trary, the surface is rough or unpolished, 
the deposit will ordinarily have a dead 
luster. If left too long in the acid dips 
used in cleansing, the polished surface 
is apt to have its finish deadened. No 
interval should be allowed between the 
various operations of cleansing. 

Copper and Copper Alloys . — Caustic 
pota.sh, 1 lb. ; soft water, 1 gal. Heat 
nearly to boiling in a cast-iron pot pro- 
vided with a cover. Brush to remove 
any loosely adhering foreign matters. 


Always consult th-'s Index when using this book. 
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truss, and suspend for a time in the hot 
lye ; usually, a few minutes will suffice 
if the article is not heavily lacquered. 
If any of its parts are joined with solder 
it should not be allowed to remain too 
long immersed, as the caustic liquid at- 
tacks solders, and their solution black- 
ens copper. On removing, rinse thorough 
ly in running water. If the articles are 
much oxidized, pickle in a bath composed 
of 1 gal. of water and 1 pt. of sulphuric 
acid until the darker portion is removed. 
Rinse in running water, and dip in the 
following solution : Soft water, 1 gal. ; 
cyanide of potassium, common, 8 oz. 
Remove from the bath and quickly go 
over every part with a brush and fine 
pumice stone powder moistened with the 
cyanide solution. Some electroplaters 
prefer to give the articles a preliminary 
“brightening” dip in nitric acid, or a 
mixture of nitric and sulphuric acids and 
salt, followed by rinsing in water, but 
the cyanide, aided by the mechanical ac- 
tion of the pumice and brush, does very 
well without it in most cases. After 
the scouring, dip the work momentarily 
in the cyanide solution, rinse quickly in 
running water, and transfer immediately 
to the plating bath. Where the article 
is to receive a deposit of gold or silver, 
its .surface is usually softened by slightly 
amalgamating it with mercury to insure 
perfect adhesion of the deposited metal. 
The amalgamating is performed by dip- 
ping the article, after the cyanide scour- 
ing operation, for a few seconds in a so- 
lution of mercuric nitrate. 1-7 oz. ; sul- 
phuric acid, 1-5 oz. ; water, 1 gal. Stir 
until the solution becomes clear before 
usin^. Rinse the work quickly on com- 
ing from the mercury dip, and transfer 
to the plating solution. 

The acid, cyanide and mercury dips 
may be kept in glass or stoneware jars 
(avoid jars with lead glazing), provided 
with covers to prevent evaporation. 

A “dead luster” is Imparted to arti- 
cles of copper or copper alloy by dipping 
them for a few minutes in a bath com- 
posed of nitric acid (36®), 20 lb. ; sul- 
phuric acid (66°), 10 lb.; salt, 1-10 lb.; 
zinc sulphate, 1-10 lb. Mix the acids 
gradually, add the zinc salt, then the 
salt, a little at a time (out of doors to 
avoid the acid vapors), stir well together, 
and let it get cold before using. Rinse 
thoroughly, and pass through the cyanide 
before putting In the plating bath. 

Iron, Cast , — Cast iron is freed from 
grease, etc., by dipping in a hot alkali 
solution used for a similar purpose with 
copper, and after rinsing thoroughly is 
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pickled in water containing about 1% of 
sulphuric acid for several hours, then 
rinsed in water and scoured with fine, 
sharp sand or pumice and a fiber brush. 
It is then rinsed, and returned to the 
acid pickle for a short time, rinsed again, 
and put into the plating bath directly. If 
more than 1% of acid is used in the 
pickle the time of immersion must be 
shortened, otherwise the iron will be deep- 
ly corroded, and the carbon which the 
metal contains, and which is not affected 
by the acid, will not yield without a 
great deal of labor to the sand and brush. 
Cast iron does noi gild or silver well by 
direct deposit. Copper or bronze depos- 
its are better, though not perfect ; but 
if the iron is tinned, the coat is adher- 
ent. and will readily receive the other 
metals. 

Iron, Wrouf/ht . — The cleansing of 
wrought iron, if much oxidized, is effected 
in the same manner as cast iron, but it 
will bear a stronger pickle and a longer 
exposure. Whitened, filed or polished 
iron may be treated like steel. 

Steel . — Dip in the caustic lye used for 
copper, etc., rinse thoroughly, scour with 
moistened pumice powder, rinse, and pass 
through the following dip : Water, 1 gal. ; 
hydrochloric acid, 4 lb. Rinse quickly 
(but thoroughly) and plunge in the 
bath. 

Clean wrought iron and steel gild well 
without an intermediary coating in hot 
electrogilding baths. It is difficult to ob- 
tain an adherent coating of silver on 
these metals without interposing an in- 
termediate coating of copper or brass, 
which renders the further operation of 
siiverplating ea.sy. 

Zinc, Tin and Lead . — Zinc is cleansed 
by dipping for a few moments only (as 
the alkali quickly attacks the metal) in 
the hot potash lye, rinsing and dipping 
into water containing about 10% of sul- 
phuric acid for a few minutes. Rinse In 
plenty of hot water, and, if necessary, 
scour with pumice stone powder and a 
.stiff bru.sh, moistened with a weak cya- 
nide solution, or scratch brush. This last 
operation is especially useful when parts 
have been united with tin solder. 

Tin, lead and the alloys of these metals 
are more difficult to cleanse perfectly 
than zinc or iron. SCour rapidly with 
the hot potash and brush, rinse quickly 
and brush, or dress with a piece of soft 
clean wood. It Is very difficult to obtain 
a satisfactory deposit of gold or silver 
directly upon these metals or their alloys. 
The results are much better if a coating 
of pure copper is interposed. 
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Dipping Acid. 

This name is given to a mixture which 
is frequently used for imparting a bright 
surface to brass work. When required 
for dipping brass work preparatory to 
nickelplating it is commonly composed 
of sulphuric acid, 4 lb. ; nitric acid, 2 lb. ; 
water, 2 qt. In making the above mix- 
ture the nitric acid is first added to the 
water, and the sulphuric acid (ordinary 
oil of vitriol) is then to be gradually 
poured in, and the mixture stirred with 
a glass rod. When cold it is ready for 
use. The mixture should be kept in a 
stoneware ve.ssel, which should be covered 
with a sheet of stout glass. The dipping 
should always be conducted either in an 
outer yard or near a fireplace, so that 
the fumes may escape, as they are exceed- 
ingly irritating to the lungs when inhaled. 
The instant the articles are removed from 
the dipping bath, they should be plunged 
in a vessel of water. 

Pickling Bath. 

Picklinq Bath. — C'ast iron before nick- 
eled requires to be placed in a cold acid 
solution or “pickle” to dissolve or loosen 
the oxide from its surface. The pickle 
may be prepared in a wooden tub or tank 
from either of the following formulae : 
Sulphuric acid (oil of vitriol), ^ lb. ; 
water, 1 gal. Cast-iron work immersed in 
this bath for twenty minutes to half hour 
will generally have its coating of oxide 
sufficiently loosened to be easily removed 
by means of a stiff brush, sand and 
water. When it is desired that the arti- 
cles should, come out of the bath bright 
instead of the dull black color which 
they present when pickled in the plain 
sulphuric acid bath the following formula 
may be adopted : Sulphuric acid, 1 lb. ; 
water, 1 gal. Dissolve in the above 2 oz. 
of zinc, which may conveniently be ap- 
plied in its granulated form. When dis- 
solved add % lb. of nitric acid and mix 
well. 

The greatest care should be used in 
cleansing or pickling before nickeling. 
The fine iron work which is made at 
Wernigerode and other places in the 
Hartz Mountains, is believed to be 
cleansed in this manner. Work of this 
class is inexpensive and is vfery artistic. 

ScratchoBmshJiig. 

The scratch brush is often resorted to 
to remove the dead luster on or to impart 
a smooth surface to an object They 
are usually made of brass or steel wire, 
and of a variety of shapes to suit the 
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object. Some of the forms are shown in 
the annexed cut. 



Scratch Brushes 


The wheel brushes are used on the 
lathe, the objects being manipulated in 
contact with the rapidly revolving brush. 
The brush is usually kept moistened by a 
small stream of water while in use. 

PLATING BY NAMES OF METAL 
DEPOSITED 

Aliiiiiiiiaiti. 

1. — Aluminum may be deposited on 
copper from a dilute solution of the 
double chloride of aluminum and ammo- 
nia. 

2. — Aluminum is one of the most dif- 
ficult and uncertain of metals to deposit 
electrolytically. The following recipe is 
given by Herman Reinbold, who states 
that it furnishe.s excellent results : Fifty 
parts by weight of alum are dissolved in 
300 of water and to this is added 10 pai^s 
of aluminum chloride. The solution is 
heated to 200 «* F., and when cold 39 
parts of cyanide of potassium are added. 
A feeble current should be used. 

3. — In The Jewellers* Journnl the fol- 
lowing recipe for electroplating with 
aluminum is given by Herman Reinbold : 

Fifty parts of alum, AIK (SO^la + ^2 
Hj^O, are dissolved in 300 parts of water, 
and to this 10 parts of chloride of alum- 
ina (AL01,j) are added, heated to 200 
and cooled, whereupon 39 parts of cya- 
nide of potassium are added. The object 


< mi ) 


Electrometallurgy and Metal Coating 


(Aluminum) 


to be plated has to be cleansed, and to 
be absolutely free from grease in any 
form, whereupon it is suspended in the 
bath over the electro-positive electrode, 
the plate of metallic aluminum to be sus- 
pended on the negative pole. The elec- 
tric current ought to be weak. The plat- 
ing when polished will be found to be 
equal to the best silver plating, having 
the advantage of not being oxidized or 
getting black when brought into contact 
with sulphurous vapors, which make it 
especially valuable for plating spoons and 
tableware. 

4. — The essential features of a new sys- 
tem of electroplating with aluminum are 
as follows : A solution of ammonia alum 
in warm water is prepared, containing 20 
per cent, of alum. To this is added a 
solution containing about the same quan- 
tity of pearlash and a little ammonium 
carbonate. The mixture results in ef- 
fervescence, and ' in the deposition of a 
precipitate. The latter is filtered off and 
well washed with w'ater. 

A second solution of ammonia alum, 
containing 16 per cent, of alum and 8 
per cent, of pure potassium cyanide, is 
now prepared warm and poured over the 
precipitate previously obtained, the mix- 
ture being then boiled for 30 minutes in 
a closed iron vessel, jacketed to insure 
uniformity of heating. 

The proportions suitable in the above 
solutions are as follows ; First alum solu- 
tion. — Ammonia alum, 2 kgm, ; warm 
water, 10 kgm. Pearlash solution. — 
Pearlash, 2 kgm. ; warm water, 10 kgm. ; 
ammonium carbonate, 8 to 10 grams. 
Second alum solution. — Ammonia alum, 
4 kgm. ; warm water, 25 kgm. ; potas- 
sium cyanide, 2 kgm. 

At this stage about 20 kgm. of water 
are added and about 2 kgm. more of po- 
tassium cyanide, and the whole is kept on 
the boil for about a quarter of an hour. 
The liquid is then filtered from the pre- 
cipitate, and is now ready for use in the 
electrolytic bath. 

The anodes are perforated or slotted 
plates of aluminum, arranged so that they 
can be conveniently raised or lowered. 
The cathodes receive the deposit. 

The anodes and the cathodes are con- 
nected respectively to the terminals of 
a battery or of a dynamo machine, and 
the current is thus transmitted through 
the bath, which is kept throughout the 
operation at a temperature of about 80® 
to 150® P. 

By attaching to the aluminum anode 
pieces of other metals, e.p., gold and sil- 
ver, nickel, copper, etc., the tint of the 
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deposited metal can be somewhat varied. 
When the deposit presents a gray tint, 
it is brightened by dipping the plated 
article in a solution of caustic soda, 
which has also the effect of impeding 
oxidation. 

Antimony, Depo.sltioii of. 

Aniimony may be deposited by simple 
immersion and by means of an electric 
current ; in the latter case the metal may 
not only be obtained in a state of loose 
black powder, but also in two distinctly 
different coherent reguline conditions, viz., 
as a very brittle metal of a gray slate 
color and hard crystalline structure ; and 
also in a highly lustrous steel-black de- 
posit of amorphous structure. 

The solution used for obtaining the 
pure gray metal is composed of — 350 
grams distilled water ; 30 grams tartar 
emetic ; 30 grams tartar acid ; 45 grams 
pure hydrochloric acid. 

It is not a good conductor and should 
be used with a current of about 1 volt, 
so as to deposit about 1 millimeter per 
week. 

For obtaining a bright shining deposit 
the following solution can be used : 500 
grams sulphate of antimony ; 1 kilo potas- 
sic carbonate ; 8 liters water. 

Bismuth. 

Bismuth may be deposited from a 
slightly acid solution of the double chlo- 
ride of bismuth and ammonia. 

Brass. 

1. — De Salzcde’s Process. — 12 parts cy- 
anide of potassium ; 610 parts carbo- 

nate of potassium ; 48 parts sulphate of 
zinc ; 25 parts chloride of copper ; 305 
parts nitrate of ammonia ; 5,000 parts of 
water. The cyanide is to be dissolved in 
120 parts of the water, and the carbonate 
of potash, sulphate of zinc and chloride of 
copper are to be dissolved in the remain- 
der of the water, the temperature of 
which is to be raised to about 150® F. 
When the salts are dissolved, the nitrate 
of ammonia is to be added, and the mix- 
ture well stirred until the latter is all 
dissolved. The solution should be al- 
lowed to stand for several days before 
using, and the clear liquor separated from 
any sediment that may have deposited at 
the bottom of the vessel. 

2. — ^Cyanide of potassium, 50 parts ; 
carbonate of potassium, 500 parts ; sul- 
phate of zinc, 35 parts ; chloride of cop- 
per, 15 parts ; water, 5,000 parts. This 
solution is to be made up in the same 
way as No. 1. 
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3. — Bronzing Solution. — This solution 
is the same as No. 1, except that 25 parts 
chloride of tin are substituted for the sul- 
phate of zinc. 

4. — Bronzing Solution. — This is the 
same as No. 2, with the exception that 12 
parts chloride of tin are substituted for 
the sulphate of zinc. This solution is 
worked warm, that is, at about 97® F. 

Electro-deposition of Brass. — Brass 
has been deposited from a great variety 
of brassing solutions, as will be seen by 
reference to the annexed table. Among 
the first attempts to deposit brass, may be 
mentioned that of M. De Ruolz In 1841, 
who employed a mixed solution of the 
double cyanides of copper, zinc and po- 
tassium Cyanide of potassium forms an 
important ingredient in the majority of 
brassing solutions, but ammonia in some 
form is also necessary to keep the solu- 
tions in working order. 

The following general conditions are to 
be observed in making up the solutions 
according to the proportions given in the 
following table. Fluid ounces of liquids 
are intended and ounces avoirdupois for 
the solids. When potassium carbonate 
(carbonate of potash) is to be used, the 
copper and zinc salts are first dissolved 
in water and then precipitated as carbo- 
nates from this solution by adding a por- 
tion of the potassium carbonate. Where 
the sign q. s. is given in the foregoing 
table, a sufficient quantity of the am- 
monia or cyanide must be added to pro- 
duce the desired effect, ammonia being 
generally employed to dissolve the pre- 
cipitates, forming a deep blue liquid, and 
cyanide being used until the blue color 
has all disappeared. Both are employed 
as solvents to the anodes, which will not 
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freely dissolve unless one or both are 
present in the solution. Even when a 
brassing solution is made up without the 
use of cyanide and ammonia, it is neces- 
sary to add them afterward to keep the 
solutions in working order, as the ammo- 
nia alone does not freely dissolve the 
copper of the anode, and cyanide alone 
does not dissolve the zinc oxide formed on 
the anode. ‘ 

The following details apply to each 
numbered solution in the foregoing table : 

a. — Dissolve all the salts separately in 
portions of the water ; add the ammonia 
in equal parts to the solutions of the 
copper and zinc salt with stirring ; mix 
the copper and zinc solutions together, 
then add the caustic potash solution and 
lastly the cyanide solution ; stir well at 
frequent intervals during the next twelve 
hours, then allow the solution to rest a 
short time before working it. 

b. — Dissolve al the salts separately ; 
pour enough potash solution Into the so- 
lutions of copper and zinc to precipitate 
all the metal ; add ammonia until the 
precipitate has been dissolved ; decolorize 
with the cyanide, then add remainder of 
potash and water. 

c. — Dissolve all separately ; mix copper, 
zinc and potash solutions, then add the 
nitrate of ammonia. 

d. — Proceed in a similar manner as for 
No. 3 solution. 

e. — Proceed in a similar manner as for 
No. 3 solution. 

f. — Dissolve all the salts ; add the cy- 
anide solution to the others with stirring. 

g. — Dissolve all the salts in distilled 
water, mix together and add 2 oz. of sal 
ammoniac. 


TABLE OF BRASSING SOLUTIONS.^ 
a cde fghk Im 


Water 

Copper acetate 

1280 

5 

5000 

3200 

5000 

5000 

800 

160 

160 

250 

1000 

160 

160 

Copper carbonte 

Copper chloride 

Copper sulphate 

Copper cyanide. . . . . . 
Zinc acetate 


10 

16 

*25 
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1 

25 

2 

*4 






16 

2 


...; 


Zinc carbonate 

Zinc cyanide y. . . 

Zinc sulphate 

Potassium acetate . . . 
Potassium carbonate. . 
Potassium cyanide. . . . 
Potassium caustic. — 

Ammonia liquid 

Ammoniate carbonate . 

Ammonia nitrate 

Soda Carbonate 

Soda bisulphite.. 

Arsenlous acid. . . 

10 

20 

32 

48 

35 

160 

. . ^ 

8 

30 

2 

* “s 


160 

24 

400 

610 

500 






“gig : : : : ; 

12 

50 

q.s. 

16 

is 

4*8. 

“*4 

q.s. 

■q.s. 

200 

305 



“l6 

.... 

*200 

50 

*4 

4 

1]20 

*46 
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h. — ^Dissolve all the salts separately, 
then mix together, 

k. — Dissolved the copper and zinc salts 
and mix the solutions : add a solution of 
100 parts of the carbonate of soda and 
stir will together ; when the precipitate 
has subsided, pour off the clear liquor, 
wash the precipitate, add the remainder 
of the carbonate of soda together with 
the bisulphite of soda previously dissolved 
in water, then add enough cyanide to dis- 
solve the precipitate. 

l. — Dissolve the zinc and copper salts 
in water, then add the other ingredients. 
Dissolve the arsenious acid in the hot cy- 
anide solution before adding it to the 
soda ; drain off all the liquid, wash the 
precipitate, add the carbonate and bisul- 
phite of soda, then stir in enough cyanide 
to make a clear solution. 

The Brass Baths. — 1. — a. — Where the 
ordinary cheap commercial cyanide is em- 
ployed. the following answers very well : 
Sulphate of copper, 4 oz. ; sulphate of 
zinc, 4 to 5 oz. ; water, 1 gal. 

Dissolve and precipitate with 30 oz. 
carbonate of soda ; allow to settle, decani 
the clear liquid, and wash the precipitate 
.several times with fresh water — after as 
many settlings. Add to the washed pre- 
cipitate.s : Carbonate of soda. 15 oz. : 
bisulphite of soda, oz : winter. 1 gal. 

Stir to effect solution of these last two, 
then stir in ordinary cyanide of potas- 
sium until the liquid becomes clear and 
colorless. Filter if much Iron or iron 
oxide (derived from impure zinc salt and 
cyanide) remains suspended in the liquid. 
An additional oz. or so of the cyanide 
improves the conductivity of the solu- 
tion. 

b. — Management of the Bath . — ^The 
losses of the bath are to be repaired by 
the addition of copper and zinc salts (and 
arsenious acid) dissolved in fresh cyanide 
and water. 

The operator determines the require- 
ments from the rapidity of the deposit, 
its condition, color, etc. 

The difficulty in brass electrotyping, 
especially with small baths, is in keeping 
the uniformity of the color of the deposit, 
as the electric current, having to decom- 
pose two salts, each offering a different 
resistance, must, according to its intensity, 
vary the color and composition qf the 
deposit. A feeble current principally de- 
composes the copper salt and results in 
a red deposit ; while too great intensity in 
the current decomposes the zinc salt too 
rapidly and the deposit is a white or 
bluish white alloy. If the deposit has an 
earthy or ocherous appearance, or if the 
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liquid is blue or greenish, the solution is 
deficient in cyanide. When in proper 
working order the liquor is colorless. If 
the coating becomes dull and unequal, a 
slight addition of arsenious acid will 
usually improve it. 

If the deposit is too red, use more 
battery power or add more zinc salt ; if 
too w^hite, decrease the current or add 
more copper salt. The specific gravity of 
the bath may vary from 5® to 12® 
Baume ; when it exceeds this latter grav- 
ity it should be diluted with fresh water 
to decrease the electric resistance, 
i If the brass deposit is irregular, remove 
the articles from the bath, rinse, scratch- 
brush, and put again into the bath, until 
the color and thickness of the deposit are 
satisfactory. Scratch-brush again, and, 
if necessary, rin.se in hot water, dry in 
warm white wood sawdust, and put in the 
stove room. The last three operations 
are indispensable for hollow pieces. 

In the di.sposition of the brass plating 
bath it is always necessary to have all 
the articles su.spended at about equal dis- 
tances from the anodes. 

The bath may be subdivided by several 
anodes, forming partitions, so that each 
loader! rod is between two anodes. 

The anodes should always be removed 
when the bath is not in use. 

In order that the brass electroplating 
of zinc or copper may be lasting the 
deposit must not be too thin, and must 
be scratch-brushed, washed in lime water, 
and drjed in the stove room. 

Generally ten to twenty-five minutes’ 
exposure in the bath suffices in ordinary 
practice to throw on a good coating. 
Cast and wrought iron, lead and its al- 
loys require a bath richer in the metals 
than when brassplating zinc or its alloys. 
The battery power should also be greater. 
For lead the bath works better warm 
(at about 90® F.). When once placed 
in the brass bath articles should not be 
moved about, as there is a tendency under 
such circumstances to the formation of a 
red deposit. 

In brassplating wire the hot bath is 
usually employed. As before mentioned, 
the vessel containing the bath usually 
consists in an oblong open iron boiler, 
lined with sheet brass anodes, and heated 
by fire, steam or hot water. A stout 
copper or brass rod in the direction of 
the length of the boiler rests upon the 
edges, from contact with which It is insu- 
lated by pieces of rubber tubing. The 
rod is connected with the zinc pole of 
the battery. The binding wires are re- 
moved from the coil, the wires loosened 
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and the ends bent together into a loop. 
The wire is then clipped into a pickle of 
dilute sulphuric acid, and hung upon a 
stout round wooden peg fastened in the 
wall, so that the coil may be made to 
rotate easily. After a scrubbing with 
wet sharp sand and a hard bimsh the 
coil is given a primary coating of copper. 
It is then suspended to the horizontal 
I'od, where only a part of the coil at a 
time dips into the solution and receives 
the deposit. The coil is then turned now 
and then one-half or one-fourth its cir- 
cumfei’ence. By dipping the coil entirely 
into the liciuid the operation is not so 
.successful. 

The wires are washed, dried in saw- 
dust, and then in the stove room, and 
lastly passed through a draw plate to give 
them the fine polish of true brass wires. 

The t.emperature at which the hot bath 
is commonly used varies between 130® 
and 140° F. 

2. — Sulphate of copper, 4 c^z. ; sulphate 
of zinc, 4 to 5 oz. ; water, 1 gal. Dis- 
solve and precipitate with 30 oz. of car- 
bonate of soda ; allow to settle, pour off 
the clear liquid and wash the precipi- 
tate several times in fresh water. Add 
to the washed precipitate carbonate of 
soda, 15 oz. ; bisulphite of soda, 7 Ms oz. ; 
water, 1 gal. Dissolve the above salts in 
water, assisting the solution by constant 
stirring ; then stir in ordinary cyanide of 
potassium until the liquid becomes clear 
and colorless. Filter the solution, and to 
improve the conductivity, an additional 
% oz. of cyanide may be given. 

3. — Morris & Johnson's Process. — A 
solution is made by dissolving in 1 gal. 
of water cyanide of potassium, 1 lb. ; 
carbonate of ammonia, 1 lb. ; cyanide of 
copper, 2 oz. ; cyanide of zinc, 1 oz. 
The solution is to be worked at a temper- 
ature of 150° F., with a large brass 
anode and a strong current. 

4 . Wood’s process consists in making 

a solution as follows : Cyanide of potas- 
sium (troy weight), 1 lb.; cyanide of 
copper, 2 oz. ; cyanide of zinc, 1 oz. ; 
distilled water, 1 gal. When the ingre- 
dients are dissolve add 2 oz. sal ammo- 
niac. For coating smooth articles, it is 
recommended to raise the temperature of 
the solution to 100° F., using a strong 
current, ^ 

6.— Russell & Woolrich’s Process.— A 
solution is made of the following : Ace- 
tate of copper, 10 lb, ; acetate of zinc, I 
lb. ; acetate of potassium, 10 lb. ; water, 
5 gal. The salts are to be dissolved in 
the water, and as much of a solution of 
cyanide added as will first precipitate the 
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metals and afterward redissolve the pre- 
cipitate. An excess of cyanide is then 
to be added and the solution set aside to 
settle as before. A brass anode or one 
of zinc and another of copper may be 
used. 

G. — Cold Bra.ss Bath for all Metals. — 
Carbonate of copper (recently prepared), 
2 oz. ; carbonate of zinc, 2 oz. ; carbonate 
of soda, 4 oz. ; bisulphite of soda, 4 oz. ; 
cyanide of potassium (pure), 4 oz. ; ar- 
senious acid, 1-20 oz. ; water, 1 gal. 

Philter, if necessary. 

This arsenious acid is added to bright- 
en the deposit — an excess is apt to give 
the metal a grayish white color. 

Bronze Baths. 

1. — Potassic cyanide, 50 parts ; potas- 
sic carbonate, 500 parts ; tin chloride, 12 
parts ; cupric chloride, 15 parts ; water, 
5,000 parts. This bath is used at a 
temperature not exceeding 36° C. 

2. — Bronzirnj Electro-brassed Work, 
Green Bronze. — Mix into a paste with 
water the following substances : Chro- 
mate of lead (chrome yellow), 2 oz. ; 
Prussian blue, 2 oz. ; plumbago, % lb. ; 
sienna powder, Vi lb. ; lac carmine, % 
lb. When applying the above composi- 
tion a small quantity of sulphide of am- 
monia or chloride of platinum solution 
may be added. 

3. — Solutions for Depositing Brass or 
Bronze ; Dr. Heeren's Process. — A brass- 
ing solution may be prepared by employ- 
ing a large excess of zinc to a very small 
proportion of copper as follows : Sulphate 
of copper, 1 part ; sulphate of zinc, 8 
parts ; cyanide of potassium, 18 parts. 
The ingredients are to be dissolved in 
separate portions of warm water. The 
copper and zinc solutions are to be mixed 
and the cyanide solution then added, 
when 250 parts of distilled water are to 
be added and the mixture well stirred. 
The bath is to be used at the boiling 
temperature with two Bunsen cells. By 
this process, it is said that very rapid 
deposits of brass have been obtained upon 
articles of copper, zinc, Britannia metal, 
etc. 

4. — French Method of Bronzing Elec- 
tro-brassed Zinc Work; Steel Bronze . — 
This Is obuined by moistening the arti- 
cles with a dilute solution of chloride of 
platinum and slightly heating them. 
Since this bronze Is liable to scale off 
with friction, it should not be applied in 
successive doses, but the solution used 
should be of such a strength that the 
desired effect may be obtained If possible 
iby a single appUcation. Copper brohze, 
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that is electro-brass with an excess of 
copper, may be darkened by dipping It 
into a warm and weak solution of chlo- 
ride of antimony (butter of antimony) 
in hydrochloric acid. Sometimes the 
color will be violet instead of black. 

5. — French Method of Bronzing Elec- 
tro-brassed Zinc Work ; Green or Antique 
Bronze. — Dissolve in 100 parts of acetic 
acid or in 200 parts of good vinegar, 30 
parts of carbonate of ammonia or sal 
ammoniac, and 10 parts each of common 
salt, cream of tartar and acetate of cop- 
per and add a little water. Mix well and 
smear the object with it, allow it to dry 
at the ordinary temperature, from twen- 
ty-four to forty-eight hours. At the end 
of that time the article will be found to 
be entirely covered with verdigris, which 
presents various tints. It is then to be 
brushed, but more especially the promi- 
nent parts, with a waxed brush, that is a 
brusli passed over a lump of yellow bees- 
wax. The relief parts may then be ‘"set 
off” with hematite, chrome yellow, or 
other suitable colors. Light touches with 
ammonia Impart a blue shade to the 
green parts ; carbonate of ammonia deep- 
ens the color. 

Cadmiam. 

Cadmium has been electro-deposited 
from a solution of the double cyanide of 
cadmium and potassium. 

Cobalt, To Electroplate Metals with. 

1. — The formulae for nickelplating may 
be used for cobalt, by substituting cobalt 
salts for nickel, where these are men- 
tioned. 

2. — Cobalt may be electro-deposited 
from an alkaline solution of the double 
sulphate of cobalt and ammonia. 

Copper. 

1. — ^Where it is intended to simply coat 
or plate another metal or alloy, the electro 
deposit of copper is usually obtained by 
the decomposition of a double salt, such 
as the cyanide of copper and potassium. 
This process is adapted to most metals, s 
and affords a dne uniform deposit. The | 
following is a good bath of this descrip- 
tion : \Vater (soft), 1 gal.; acetate of 
copper (cryst.), 3% oz. ; carbonate of 
soda (eryst.), 3% oz. ; blsulphate of 
soda, 3 oz, ; cyanide of potassium (pure), 
7% oz. 

Moisten the copper salt with water to 
form a j^te (otherwise it is apt to float 
on the liquid) ; stir in next the carbonate 
of soda with a little more water, then 
.the biatilphite, and finally the cyanide 
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with the rest of the water. When solu- 
! tion is complete the liquid should be color- 
less. If not, add cyanide until it is. 

The bath may be employed hot or cold, 
and requires a moderately strong circuit 
of electricity. A copper plate forms the 
anode, and it should expose surface 
enough to supply the loss of copper — at 
least a surface equal to that of the vjork. 
It must be removed when the bath is not 
in use. 

If the liquid becomes colored, more cya- 
nide must be added. 

Large pieces are generally kept hang- 
ing motionless in the bath while the 
plating is in progress ; small articles are 
moved about as much as possible, espe- 
cially if the bath is warm. 

The formula for the bath given above 
requires pure cyanide of 4 )otassium, and 
where the commercial article, which is 
often very impure, is used instead, con- 
siderable allowance must be made. 

2. — Alkaline Copper Solution. — The 
best alkaline copper solution is that intro- 
duced by Mr. A. Watt, and subsequently 
modified by Mr. J. T. Sprague. Dissolve 
8 oz. of copper sulphate in 1 qt. hot rain 
water and set aside to cool. When cool, 
add liquid ammonia, while stirring with a 
stick or glass rod. At first a green pre- 
cipitate will fall, and then this will dis- 
solve on adding more ammonia, until the 
whole solution assumes a lovely blue tint. 
Dilute this with an equal bulk of cold 
rain water, and add to it enough solution 
of potassium cyanide, while stirring, to 
destory the fine blue color of the ammo- 
nia sulphate and give the color of old ale 
to the solution. Set this aside for a few 
hours, then pass it through a calico filter 
and make it up to a gallon of solution 
with rain water. This solution may be 
worked cold, but the rate of deposition 
is increased and the deposited copper of 
improved quality when the solution is 
heated to a temperature of from 110® 
to 130® P. 

3. — Aluminum. — ^a. — Copper cyanide, 6 
parts ; potassium cyanide, 9 parts ; sodi- 
um phosphate, 9 parts; distilled water, 
100 parts. 

b. — According to a Continental contem- 
porary, it is possible to obtain adhesive 
coats of copper on aluminum by the fol- 
lowing method : First clean the alumi- 
num in a warm solution of alkaline car- 
bonate, thus making its surface rough 
and porous ; it is next washed thoroughly 
in running water, and dipped into a hot 
solution of hydrochloric acid of about 6 
per cent, strength, again washed in clean 
water, and then placed in a somewhat 
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concentrated acid solution of copper sul- 
phate, until a uniform metallic deposit 
is formed ; it is then again thoroughly 
washed and returned to the copper sul- 
phate bath, when an electric current is 
passed until a coating of copper of the 
required thickness is obtained. 

4. — Electrotyping ‘Non-conducting Ma- 
terials, New Process for. — ^For electrotyp- 
ing on non-conducting materials, guch as 
china and porcelain, a new and ingenious 
process has been lately introduced in 
France. Sulphur is dissolved in oil of 
spike lavender to a syrupy consistency ; 
then chloride of gold or chloride of plati- 
num is dissolved in ether, and the two 
solutions mixed under a gentle heat. The 
compound is next evaporated until of the 
thickness of ordinary paint, in which con- 
dition it is applied with a brush to such 
portions of the china, glass, or other fab- 
ric as it is desired to cover, according to 
the design or pattern, with the electro- 
metallic deposit. The objects are baked 
in the usual way before they are im- 
mersed in the bath. 

5. — Electro-coppering Flowers, Insects, 
etc. — To render non-metallic substances 
conductive ( Parkes) . 

a. — A mixture is made from the fol- 
lowing ingredients : Wax or tallow, 1 oz. ; 
India-rubber, 1 dram ; asphalt, 1 oz. ; 
.spirit of turpentine, 1 % fl.oz. The in- 
dia-rubber and asphalt are to be dis- 
solved in the turpentine, the wax is 
then to be melted, and the former added 
to it and incorporated by stirring. To 
this is added 1 oz. of a solution of phos- 
phorus in bisulphide of carbon in the 
proportion of 1 part of the former to 15 
parts of the latter. The articles being 
attached to a wire are dipped in this 
mixture; they are next dipped in a weak 
solution of nitrate of silver, and when 
the black appearance of the silver is fully 
developed the article is washed in water ; 
it Is afterward dipped in a weak solution 
of chloride of gold and again washed. 
Being now coated with a film of gold, it 
is ready for immersion in the copper bath. 

b. — Wax and deer’s fat, of each ^ lb. 
Melt together and add phosphorus, 10 
grams, dissolved in bisuli^ide of carbon, 
150 grams. The wax mixture must be 
allowed to become nearly cool, when the 
phosphorus solution Is to be added very 
carefully through a tube dipping under 
the surface of the mixture. Stir thor- 
OiUghly. Holds prepaired from this com- 
position are rendered conductive by being 
flM dipped in a solution of nitrate of 
silver, then rinsed, and afterward dipped 
in a weak solution of chloride of gold, ^ 
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and again washed, when they are ready 
for the coppering solution. 

6. Iron and Steel, — The following for- 
mulae required a cyanide containing 70 to 
75% (a good average) of pure potassium 
cyanide. 

a. — Cold Bath. — Acetate of copper, 3 
oz. ; carbonate of soda, 6 1-5 oz. ; bisul- 
phite of soda, 3 1-5 oz. ; cyanide of potas- 
.sium, 3»4 oz. ; water, 1 gal.; aqua am- 
monia, 2 1-5 fl.oz. Prepare as before. 

b. — Warm Bath,— Acetate of copper, 
3 1-5 oz. ; carbonate of soda, 3 1-5 oz. ; bi- 
sulphite of soda, 1 1-5 oz. ; cyanide of 
potassium, 4% oz. ; water, 1 gal. ; aqua 
ammonia, 1 4-5 fl.oz. 

7. — Zinc. — a. — For small articles of 
zinc, which are coppered in a perforated 
ladle and in nearly boiling baths : Ace- 
tate of copper, 16 oz. ; bisulphite of soda, 
3% oz. ; cyanide of potassium, 25 oz. ; 
aqua ammonia, 5% oz. ; water, 4 to 5% 
gal. 

In the preparation of these baths the 
salts are all dissolved together, except the 
copper acetate and ammonia, which are 
added after dissolving together in a small 
quantity of the water. 

The deep blue color of the ammonlo- 
copper solution should entirely disappear 
on mixing it with the other solution ; 
otherwise it becomes necessary to add 
more cyanide. 

The cold bath is put into well joined 
tanks of oak or flr wood, coated inside 
with gutta percha or asphaltum (genu- 
ine). The vertical sides are also covered 
with sheets of copper, all connected with 
the last carbon or copper of the battery 
by a stout copper wire with well cleaned 
ends, the other pole of the battery being 
in similar connection with a stout brass 
rod extending the length of the tank 
(without any point of contact with the 
anodes), and from which the work is sus- 
pended by hooks or trusses in the bath. 

With a thin deposit the coating is suffi- 
ciently bright to be considered finished 
after being rinsed and dried. But if the 
operation is more protracted the deposit 
has a dead luster on accoimt of its thick- 
ness, and if a bright luster is desired it Is 
necessary to use the scratch-brush. 

The hot baths are usually put into 
stoneware vessels heated by a water or 
steam bath, or Into an enameled cast-iron 
kettle placed directly over k fire. The 
vessels are lined inside with copper, the 
edges of the vessel being varnished; or 
support a wooden ring upon whkh rests , 
a brass circle connected with the zinc pole 
of the battery. The objects to be elec- 
troplated are suspended from this rhig« 
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The hot process is more rapid than the 
cold, and is especinllv adapted to those 
articles which are difficult to cleanse. 
The articles are kept In continual aj?ita* 
tion, which permits of the employment of 
a strop sr current of electricity. Small ar- 
ticles of zinc are placed in a perforated 
stoneware or enameled ladle, at the bot- 
tom of which is attached a copper wire 
which is wound up around the handle and 
connected witli the zinc pole of the bat- 
tery. Tt Is sufficient that one of the 
small articles touches the wire for all 
to be affected by the current, as they are 
in contact with each other. The ladle 
must be continually agitated, so as to 
change the points of contact of the ob- 
jects. What has been said in regard to 
electro brassplating, will apply here. 

b. — This bath is compo.sed as follows : 
Crystallized acetate of copper. 200 
grams ; carbonate of soda. 200 grams : 
crystallized bisulphide of soda. 200 
grams ; potassic cyanide, 300 grams : dis- 
tilled water. 10 liters, 

Thjs solution should be energetically ^ 
boiled before being used. 

Gold. 

1. — In the practice of electroplating 
with gold the bath employed is usually 
heated, as the deposits obtained in such 
a bath are more homogeneous, tenacious 
an(i durable, and of a better color, besides 
which recommendation a greater quan- 
tity of the metal may be deposited satis- 
factorily from it in a given time than 
from a cold bath. 

Owing to the cost of the metal to be 
deposited very large surfaces are rarely 
required to be electroplated, and as these 
baths become worn out and must be re- 
placed by fresh solutions after a short 
time, they are usually, as a mater of 
economy and convenience, used in as 
small a vessel as the circumstances 
admit of. These vessels may be of glass, 
porcelain, or porcelain-enameled iron. 
The latter serve the purpose admirably 
(if the enamel is good). They should be 
heated over the waten bath or by means 
of steam. 

The same bath does not answer very 
well for all metals — either the bath must 
be modifi^ to suit the metal or the latter 
must be previously coated with another 
metal to suit the conditions. Gold depos- 
its are obtained with the greatest facility 
upon silver or copper, their rich alloys, 
or other metals coated with them. With 
these a hot bath (at about 170® F.) and 
a moderately strong current give good 
results, With alloys, such as German / 
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silver, the best results are obtained with 
a weak bath, barely warm. Steel and 
iron, when not coated with copper, re- 
quire an intense current and a very hot 
bath. Lead, zinc, tin, antimony and bis- 
muth alloys of, or containing much of 
these, are preferably coated with copper 
before electrogilding. 

2. — Operations Connected with Electro- 
deposition. — Solution for protecting pla- 
ted work, which is lo.be gilded in a hot 
cyanide bath, frm receiving the gold de- 
- posit upon parts of the ornamental work ; 
Clear rosin, 10 parts: yellow beeswax, G 
parts ; best red sealing wax, 4 parts ; 
jeweler’s rouge. .3 parts. The three first 
named substances are to be thoroughly 
melted, with gentle stirring, and the 
ruge, which is the peroxide of iron, 
gradually added and incorporated with 
stirring. The article to which the stop- 
ping off varnish has been applied should 
never be placed either In a hot or cold 
bath until it has become thoroughly dry 
and hard. 

Aluminum . — Gold chloride, 2 parts ; 
potassium cyanide, 2 parts ; sodium phos- 
phate, 2 parts ; water, distilled, 100 parts. 

Amateurs" Gildino SoluZion . — The best 
and cheapest solution for amateur electro- 
gilding, and also for operators in a small 
way of business, is the double cyanide of 
gold and potassium solution made by the 
battery process. This contains some ox- 
ide of potash, but if made up of pure 
gold and pure 98% cyanide of potassium, 
it will yield good results at once, and con- 
tinue to give them for years if kept In 
proper working condition. This solution 
is made up in the following manner : Pro- 
cure 5 dwts. pure gold ribbon, leaf, or 
wire (and divide it into 2 parts), 3 dwts. 
pure white 98% cyanide of potassium 
and 1 qt. of distilled water. Dissolve 
the cyanide of potassium in the dis^ 
tilled water made hot in a good enam- 
eled saucepan, and keep it at nearly 
scalding heat while making and working 
the gilding solution. Make up a battery 
of two Bunsen cells or three Daniel cells 
in series. Hang one strip of gold from 
the wire leading to the negative element 
of the battery, and the other strip to the 
wire leading to the positive element of the 
battery. Get a small, clean, white porous 
battery cell, nearly fill it with cyanide of 
potassium solution, place It in the sauce^ 
pan and suspend in the porus cell the 
strip of gold connected to the zinc ele- 
ment of the battery. Immerse the other 
strip of gold in the outer cyanide solution, 
and pass current (from the battery) 
from one to the other for some two or 
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three hours. During that time some of 
the gold will have dissolved off the anode 
strip and entered into combination with 
the cyanide of potassium solution to form 
the double cyanide of gold and potassium 
gilding bath, but this will not have pene- 
trated into the porous cell, nor will the 
strip of gold therein have suffered any 
loss. If at the end of this time a piece 
of German silver, suspended from the 
cathode wire in the outer solution, re- 
ceives a fair coat of gold in a few mo- 
ments, the bath is ready for gilding work. 
The contents of the porous cell may be 
poured into the outer solution, both strips 
of gold used as the anode, and the work 
may proceed with current from one or 
more cells, as may be required. At first 
there may be too much free cyanide, and 
the deposit may in consequence be too 
dark, but this fault will soon be corrected 
if the anode plates are wholly Immersed 
while gilding. If the contrary condition 
exists, and the anode plates are dirty, or 
do not dissolve freely, add a very little 
more cyanide to the solution. This will 
be found to be the cheapest solution, be- 
cause there is no loss of material in mak- 
ing it up. If the whole of the gold strip 
dissolves in the cyanide solution, the bath 
will not be too rich In gold, as a very 
useful strength is 2 dwts. of gold in the 
quart of solution. A larger quantity may 
be made in the same manner in the same 
proportions. 

Brass. — Jewelry. — 1. — For Producing a 
Matted Surface on Brass Articles of Jew- 
elry, as Brooches, Lockets, etc. — ^First 
dip them for an Instant In a mixture 
composed of equal parts of sulphuric and 
nitric acids, to which a small quantity of 
common salt is added ; plunge immediate- 
ly in cold water. Rinse In one or two. 
other waters, then immerse in the gilding 
bath, in which, after a moment’s immer- 
sion, they acquire the desired color of 
gold. After rinsing In hot water they are 
Anally dried in hot boxwood sawdust. 

2. — a. — ^French Gilding for Cheap Jew- 
elry.— The bath for gilding recommended 
by Roseieur is composed of pyrophosphate 
of soda or potassa, 800 grams; hydrocy-* 
enlc acid (prussic acid), 8 grams ; dilo- 
ride of gold crystaiUaed, 20 grams ; dis- 
tilled water, 10 liters. The pyrophos- 
phate of ioda Is generally employed and 
this mai^ he pmpared by ineltliw at a 
white heat ordinary crystallized jAios- 
pham of^^ S in a crucible. T^e quan- 
tity of gold given in the above formula 
i^res^ts the gimms of the pure iaetia 
aqna regia. In moWng the 
jplh 0 llifers of water are put into a pois 
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celaln vessel and the pyrophosphate 
added, with stirring a little at a time, 
moderate heat being applied until all the 
salt is dissolved. The solution is then fil- 
tered and allowed to cooL The chloride 
of gold is allowed to crystallize, the crys- 
tals dissolved In a little distilled water, 
and the solution filtered. Add the chlo- 
ride solution to the cold solution of pyro- 
phosphate of soda, then add the hydro- 
cyanic acid and heat to near boiling point. 

This bath will produce fine gilding upon 
well cleaned articles, which must also 
have been passed through a very diluted 
solution of nitrate of mercury, without 
which the deposit of gold is red and irreg- 
ular. The articles must be constantly 
agitated in the bath, and supported by a 
hook, or placed In a stoneware ladle per- 
forated with hqles. 

b. — The following solution, to be used 
at a temperature of from 120® to 180® 
F., is recommended by M. E. Rod In Le 
Monde de La Science : Crystallized phos- 
phate of soda, 60 ; bisulphate of soda, 10 ; 
•cyanide of potassium, 1 ; chloride of gold, 
2% ; distilled or rain water, 1,000 parts 
by weight. To prepare this bath prop- 
erly the water should be divided into 
three portions, viz., one of 700 parts and 
two of 150 parts. The sodic phosphate is 
dissolved in the first portion, the chloride 
of gold in the second, and the bisulphate 
of soda and cyanide of potassium in the 
third. The first two portions are gradu- 
ally mixed together, and the third is after- 
ward added. With this solution M. Rod 
uses a platinum anode (a wire or strip), 
adding fresh portions of the gold salt as 
the solution becomes exhausted. 

c. — Cold Electrogilding Solution, — 
The cold gilding bath is sometimes used 
for very large objects, as clocks, chandcH 
liers, etc., to avoid the necessity of heat- 
ing large volumes of liquid— Ferrocyanide 
of potassium (yellow prussiate of pot- 
ash) 20 parts, pure carbonate of potash 
30 parts, sal ammoniac 3 parts, gold 15 
parts, water 1,000 parts. All of tbe salts 
except the chloride of gold are to be added 
to the water, end the mixture boUbd and 
afterward filtered. The chloride of gold 
is next to be dissolved, in a little distilled 
water and added to the filtered liquor. 
The deposit of gold from cold solutions 
varies greatly as to color. When the 
bath is in its best woHdng 0^^ 

a brisk cttrrent of electfimty employed, 
the gold ^ould be a ptw yellow cokar» 
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chloride In kilograms of warm water and 
add to it 200 grams of magnesia ; the gold 
is precipitated. Filter and wash with 
pure water ; digest the precipitate in 40 
parts of water, mixed with 3 parts of ni- 
tric acid, to remove magnesia, then wash 
the remaining (resulting) oxide of gold 
with water, until the wash water exhibits 
no acid reaction with test paper (litmus 
paper). Next dissolve 400 grams (ferro- 
cyanide of potassium (yellow prussiate of 
potash) and 100 grams of caustic potash 
in 4 liters of water, add the oxide of gold, 
and boil the solution about twenty min- 
utes. When the gold is dissolved, there 
remains a small amount of iron, precipi- 
tated, which may be removed by filtera- 
tion, and the liquid of a fine gold color is 
ready for use ; it may be employed either 
hot or cold. 

e. — Fizeau’s Solution. — (1) 1 part of 

dry chloride of gold is dissolved in 160 
parts distilled water ; to this is added 
gradually a solution of a carbonated alka- 
li, in distilled water, until the liquid be- 
comes cloudy. This solution may be used 
immediately. 

(2) 1 gram chloride of gold : 4 grams 
hyposulphite soda, distilled in 1 liter of 
distilled water. 

3, — ^Wood’s Solution. — 4 oz. (troy) cya- 
nide of potassium ; 1 oz. cyanide gold, dis- 
solved in 1 gal. distilled water. The so- 
lution is used at a temperature of about 
90° F., with a curent of at least two 
cells. 

Cold Electrogilding Bath, — ^Water, dis- 
tilled, 1 gal. ; potassium cyanide, pure, 
3 1-5 oz. ; gold chloride, 3 1-10 oz. 

Dissolve the cyanide in a part of the 
water, then gradually add the gold chlo- 
ride di,ssolved in the remainder. Boll for 
half an hour before using. (Use cold.) 

The. cold bath is kept in a gutta percha 
lined, wooden, or (If small) porcelain 
tank arranged as for brassplating. The 
anodes are thin plates of laminated gold, 
wholly suspended In the liquid (while in 
use) by means of platinum wires, from 
clean brass rods joined to the copper or 
carbon pole of the battery, the rods sup- 
porting the work being in connection with 
the zinc. When in proper working order 
the color of the deposit is yellow. If 
the d<^osit becomes black or dark red, 
add more cyanide (dissolved in water) to 
the hath, or use a weaker current 

If the cyanide is in excess the plating 
will: proceed very slowly or not at all; 

happens, articles al- 
rai^y lose their gold. In such 

a liise edd a httle more gold chloride or 
- increa^ the Ihtensl^ of the current 
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Cold electrogilding must be done slow- 
ly, and requires a great deal of attention 
to secure good work. The articles must 
be frequently examined to detect irreg- 
ular deposits or dark spots (which must 
be scratch-brushed and returned). It is 
also frequently necessary to add to or 
remove an element from the battery, 
especially when adding or taking work 
from the bath. With too much intensity 
of current the deposit is black or red ; if 
too weak those portions opposite the 
anode only get covered. In coating Ger- 
man silver it is necessary to use a weak 
bath and a small exposure of anode. The 
best results with this alloy are obtained 
when the bath is slightly warmed. 

Hot Baths. — 1. — For copper, silver, or 
alloys rich in these. — Distilled water, 1 
gal. ; phosphate of soda, cryst, 9% oz: ; 
bisulphite of soda, 1 3-5 oz. ; cyanide of 
potassium, pure, 1-6 oz. ; gold chloride, 
160 gr. 

Dissolve in a portion of the water, 
heated, the phosphate of soda. Dissolve 
in another portion of the water the bisul- 
phite of soda and cyanide of potassium. 

Dissolve the gold chloride In the re- 
maining water, stir the solution slowly 
into the cold phosphate of soda solution, 
and finally add the solution of cyanide 
and bisulphite. The bath, now ready for 
use, should be colorless. 

2. — Bronze and Brass. — a. — The fol- 
lowing baths work well with bronze and 
brass, but are not suited for direct gilding 
on iron or steel : Di;3tilled water, 1 gal. ; 
phosphate of soda, cryst., 6 2-5 oz. ; 
bisulphite of soda, 1 3-5 oz. ; bicarbonate 
of potash, 4-5 oz. ; caustic soda, 4-5 oz. ; 
cyanide of potassium, pure, 1-5 oz. ; gold 
chloride, 2-5 oz. 

Dissolve all together, except the gold 
chloride, in the hot water ; filter, cool and 
gradually stir in the gold chloride dis- 
solved in a little water. Heat from 120® 
to 140® P. for use. It requires an in- 
tense current 

b. — Distilled water, 1 gal. ; ferrocyanide 
of potassium. 5% oz. ; carbonate of potr 
ash, pure, 1^ oz. ; sal ammoniac, 2-3 
oz. ; gold chloride, 2-'3 oz. 

Dissolve as in the last boil for half 
an hour, replace the evaporated water, 
and the bath is ready for use, 

c:-— Distilled water* 1 gal.; cyanide pf 
potassliun, 2 4-5 oz, ; gold chloride, 1 oz. 

Dissolve the gold chloride in the wat^, 
then add the cyanlda, apd stir until solu- 
tion-, is complete. 

Baths of this kind are commdniy used, 
and wlfh little regard to temperature. 
They are siniple Ih preparatidn, but are, 
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unfortunately, not very uniform their 
working, ungilding one part while another 
is gilding, and producing a variety of 
colors, especially when freshly prepared. 
They improve l)y use, however. 

3. — Iron and Steel — Uncoated, Bath 
for. — Distilled water, 1 gal. ; phosphate 
of soda, cryst, 7 8-10 oz. ; bisulphite of 
soda, 2 oz. ; cyanide of potassium, pure, 
3-5 drams ; gold chloride, 160 grains. 

Dissolve as before. Heat to 175° or 
180° F. Pass the second metal through 
the hot potash, then through dilute 
muriatic acid (acid»l, water 15), brush, 
and connect at once. Requires a very 
intense current at first. 

4. — Management of the Hot Bath. — 
The articles should be kept in agitation 
while in the bath. They should be placed 
in connection with the battery before or 
immediately upon entering the bath. A 
foil or wire of platinum is in many cases 
preferable to a soluble gold anode when 
electrogilding by aid of heat. It suffers 
no alteration in the liquid, and by its 
manipulation the color of the deposit may 
be materially altered. When it is re- 
moved so as to^lexpose only a small sur- 
face in the batli a pale yellowish deposit 
may be obtained ; when the immersion is 
greater, a clear yellow ; with a still 
greater exposure, a red gold color. The 
strength of the hot baths may be main- 
tained by successive additions of gold 
chloride with a proper proportion of the 
other salts and water ; but it is prefera- 
ble to wear out the bath entirely and pre- 
pare a new one, as it soon becomes con- 
taminated with copper or silver if much 
of these metals have been gilt in it In 
a nearly exhausted bath containing dis- 
solved copper the electro deposit will be 
what is called *‘red gold” ; if it contains 
an excess of silver a “green gold” deposit 
will result. The gold and copper or gold 
and silver are deposited together as an 
alloy, the color of which depends upon 
the relative proportion of the metals, 
battery, strength, etc. 

Dqad luster gilding is produced by the 
slow deposition of a considerable quan- 
tity of gold, by giving the metallic sur- 
face a dead luster before gilding (by 
means of acids), by first preparing a 
coating of frosted silver or by depositing 
the gold upon a heavy copper deposit 
produced with a weak current in a baUi 
of copper sulphate. 

In order to secure a good deposit of 
gold It is absolutely necessary that the 
work Should be perfectly freed from any 
ti^ce of oxide, grease, oil, or other im- 
purity, ArUeles of copper and brass may 
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be cleansed by first immersing them in 
a strong boiling solution of caustic x>otash 
or soda, and, after rinsing, dipping mo- 
mentarily in nitric acid and immediately 
rinsing, or scouring with pumice stone 
moistened with a strong solution of 
cyanide of potassium i.n water. 

Other metals require a somewhat differ- 
ent treatment, which we will have occa- 
sion to refer to in a subsequent article. 

Lead, Britannia Metal, etc . — ^Wheri 
articles composed of lead, tin, Britan- 
nia metal, iron or steel are required 
to be gilded it is best to give them a 
preliminary coating of copper in an al- 
kaline bath, or to electro-brass them, 
after which they may be easily gilded. 
The softer metals need to be burnished 
with greater care, owing to their yielding 
nature under the pressure of the burnish- 
ing tools. 

Steel, Polished . — For gilding polished 
steel, a nearly neutral solution of chloride 
of gold is mixed with sulphuric ether and 
well shaken. The ether will take up 
the gold and the ethereal solution float 
above die denser acid. If the ethereal 
solution be applied by means of a cameVs- 
hair brush to brightly polished steel or 
iron, the ether evaporates and the gold, 
which adheres more or less firmly, be- 
comes reduced to the metallic state on 
the steel, and may be either polished or 
burnished. Steel receives a deposit of 
gold with great rapidity, even with a very 
weak battery current. 

Iron. 

Electro-deposition of Iron, Solutions 
for. — 1. Ammonia Sulphate of Iron Solu- 
tion. — This double salt, which was first 
proposed by Boettger, for depositing this 
metal, may be readily prepared by evap- 
orating and crystallizing mixed solutions 
of equal parts of sulphate of iron and 
sulphate of ammonia. A solution of the 
double salt yields a fine white deposit of 
iron, with a moderate current, and has 
been very extensively employed in **fac- 
ing” engfraved copper plates. When care- 
fully worked this is one of the best solu- 
tions for the deposition of iron upon 
copper surfaces, 

2.— Boettger’s Perrocyanlde Elution. — 
This solution for coating engraved cppper 
plates with iron is formed by dissolving 
10 grams of ferrpcyanide of potasslutn 
(yellow prussiate of potash ) and 20 gr. 
of Rochelle salts hi 200 cubic centimeters 
of distilled water. To this solutlCn Is 
added a solutloh consisting of 3 grama 
of persnipl^te o| iron In 50 cubic centt- 
meters of water, A solution of cadstte 
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soda is then added drop by drop, with 
constant stirring, until a perfectly clear, 
light, yellowish liquid is obtained, which 
is ready for immediate use. 

Boettger’s process, as far as we are 
aware, has never been improved on. It 
is as follows : Mix 100 parts of ferrous 
ammonium chloride and dissolve the mix- 
ture in 500 parts of distilled water. 
Render the solution slightly, but dis- 
tinctly acid by the addition of sulphuric 
acid drop by drop. The surface to be 
plated is connected with the negative pole 
of a battery, an iron plate of equal size 
being connected with the positive pole 
and serving as an anode. For small 
articles two or three Bunsen elements 
will answer very well. Maintain the so- 
lution at from 75 « to 80® F. The de- 
oslted iron is very pure, white, very 
ard and steel-like, and accumulates very 
rapidly. In thi;s manner copper, zinc, 
type metal, etc., may be given a surface 
as hard as steel plate and at a minimum 
cost. Of course the article to be plated 
should be rendered perfectly clean before 
it is put into the bath. 

3. — Copper. — Prof, Boettger recommends 
the following solution for coating copper 
plates with iron : 10 parts of ferrocyanide 
of potassium and 20 parts of tartrate of 
soda are dissolved in 220 parts of dis- 
tilled water, adding a solution of 3 parts 
of sulphate of iron in 50 parts of water. 
Caustic soda solution is poured into the 
mixture until the Prussian blue formed 
is redissolved. 

Lead^ 

May be deposited from its acetate solu- 
tion or from a solution of oxide of lead, 
in caustic soda or potash, in the form 
of beautiful metallo-chromes, on polished 
surfaces of steel or nickel. 

Magnesium. 

Has been deposited from a solution of 
the double chloride of magnesium and am- 
monia. 

Niekel. 

Preparation of Nickel 1. 

The substance generally employed is the 
double sulphate of nickel and ammonia, 
bt' %Ickel salts, a crystalline salt of a 
besfUi^i green emerald color. This ar- 
ticle should be pure. For 100 gaL of the 
solution the proportions employed are : 
Dodbie i^phate of nickel and ammonia, 
^tesr, 100 gal. Place the ; ttlCkel 
spts wooden tub 

and i^U)r upon them a quantity of hot 


or boiling water ; stir briskly with a 
wooden stick for a few minutes, after 
which the green solution may be poured 
into the tank, and a fresh supply of hot 
water added to the undlssolved crystals, 
with stirring as before. This operation 
is to be continued until all the crystals 
are dissolved, and the solution trans- 
ferred to the tank. A sufficient quantity 
of cold water is now to be added to make 
up 100 gal. in all. It is better to pass 
the hot solution through a strainer be- 
fore it enters the tank, to free it from 
impurities. 

2. — Nickelplating. — The Plating Bath. 
— The nickel salts commonly used are the 
nickel ammonium sulphate (called double 
sulphate) and the corresponding chloride. 
Other salts, such as the nickel potassium 
cyanide, the acetate and sulphate, have 
been used, but not so successfully as 
these. 

The double sulphate bath may be pre- 
pared by dissolving % lb. of the salt in 
each gallon of water (soft). The salt 
costs about 65 cents a pound, and is gen- 
erally considered the l^t for this pur- 
pose. It should be kepr neutral and up 
to about 6® of hydrometer. 

The double chloride bath requires about 
4 oz. of the salt per gallon, and works 
better toward alkalinity. 

The bath should be filtered when fresh- 
ly prepared, and should be kept in a 
separate room, or at least away from the 
apartment in which the buffing or polish- 
ing is performed, to avoid contamination 
by dust as much as possible. Exposed 
to the air, the bath (the water) evapor- 
ates, and the water thus lost must be 
replaced from time to time. To retard 
this and keep out dust as much as possi- 
ble, it is well to cover the bath when not 
in use. Its surface should be skimmed 
occasionally and It should be frequently 
mixed together to preserve a uniform 
degree of strength. 

The tank or vessel in which the bath 
is contained is usually constructed of 
smooth 2-ln. white pine stuff, grooved 
and well bolted together and coated on 
the Inside with good eisphaltum applied 
in the melted state. 

Instead of this form, a clean tub or a 
half barrel or hogshead, with an extra 
hoop^ may be used, though from the shape 
of such a vessel there Is necessarily mu^ 
waste space to be filled with us^ess 
liQUht 

For small Imths a neat form of vemel 
consisting in a square poreeiali;i lined 
(enameled) iron tank 4iinen- 
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sions Is sold by some of the dealers In 
electroplating materials. 

8. — Anodes or Feeding Plates. — Good 
pure cast nickel anodes are now obtained 
at a moderate cost ($1.85 per lb.), and 
are preferable to grain metal anodes. 
They usually come in sizes ranging from 
l%x4 in., 3-16 in. thick, to 8x12 in., 
% in. thick. 

They may be suspended around the 
sides of the tank or across and facing the 
work (care being taken to avoid bring- 
ing them into such close proximity to the 
work that contact is likely to occur under 
any circumstances. They may be sus- 
pended by clean copper trusses or hooks 
— which should not be permitted to touch 
the liquid — from stout copper rods, to 
which connection with the battery is 
made. 

4. — The Battery. — In nearly all large 
electroplating establishments some form 
of dynamo-electric machine is now used 
instead of the battery. They are cleanly, 
I'equire little attention and space, and 
afford a current more easily adapted to 
the work and at a 'much smaller cost. 

But as their first cost is considerable, 
and they require power to operate them, 
the old battery is still in requisition in 
smaller establishments. The carbon or 
chromic acid battery is more commonly 
used, as it admits of more rapid work 
with a smaller number of cells ; but as it 
supplies a very intense current, it often 
becomes necessary to introduce resistance 
coils to reduce it where small work is 
on hand. Some of the best work we have 
ever seen has been produced with the 
current derived from two or three Smee 
or sulphate of copper cells (in series). 
The amount of battery power for a given 
amount of work should be in zinc surface 
(exposed) about equal (when in proper 
working order) to the surface of the 
work exposed In the plating bath, with 
care to preserve the tension. If one cell 
has a zinc surface (exposed) of, say, one 
hundred square inches, and tlie work, say, 
five hundred, the one cell will require to 
be multiplied by five for quantity and 
(if the original tension was, say, three) 
by three to preserve the tension. Thus : 
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Of course this is equivalent to three 
large single cells, each exposing five hun- 
dred square inches of zinc (equal to a 
plate about sixteen inches square, expos- 
ing both sides). Large batteries of the 
dipping form, admitting of the immersion 
of the proper quntity of zinc, are often 
convenient. 

If the current is too strong the de- 
posited metal will present a dull (com- 
monly termed burnt) appearance ; if too 
weak it Is apt to be imperfect, granular, 
or semi-crystalline. 

For practical purposes the electricity 
may be said to proceed from the copper 
or carbon pole of the battery, and care 
should be taken that this pole is invaria- 
bly connected (by stout copper wires or 
rods) with the anodes or feeding plates 
in the plating bath, for if misconnected 
damage is done both to the work and the 
bath by the corrosion or partial solution 
of the former in the latter. 

5. — Prepai^ing the Work. — Before work 
can be plated its surface must be freed 
perfectly from all traces of oil or grease, 
oxides, lacquer, and other impurties. Oil, 
grease, etc., are removed by contact with 
a strong, hot acqueous solution of caustic 
potash, and, after rinsing off the adhering 
alkali, from oxide by an acid bath ; or, 
if of brass, copper, or German silver, by 
scouring with fine pumice stone and strong 
acqueous solution of cyanide of potas- 
sium. Iron is pickled in diluted sulphuric 
or muriatic acid (acid 1, water 5 to 15), 
and scoured with fine white silicious sand 
or pumice stone. Brass or copper is 
sometimes brightened before entering to 
the plating bath by dipping It momen- 
tarily in nitric acid diluted with about 
20 parts of water, and quickly rinsing 
it in running water. It should be placed 
in circuit immediately after this. 

The hand must not come into contact 
with any part of the work after removal 
I from the alkali, as the slightest touch 
may spoil all. 

On removal of the plated work from 
the plating bath it should be quickly 
rinsed (without handling) in cold water, 
then transferred to hot water, which will 
cause it when taken out to dry quickly 
and perfectly. If the finished work is 
to present a smooth polishing surface it 
must present such a surface before enter- 
ing the plating bath. Nickel is hard and 
will not readily submit to a bumisbihg 
tool. 

When the work is placed in circuit in 
the plating bath (and it should not be 
permitted to remain many moments in 
the bath without being placed in ^oircult) 
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it should be moved about to free it from 
bubbles. 

The process of nickelplating is a sim- 
ple one, and by a little practice and 
proper attention to the requirements the 
bath may be worked month after month, 
and the metal deposited smoothly and 
with certainty, 

FormvJLae for 'Nickelplating Solutions. 

1. — Double sulphate of nickel and am- 
monium, 5 to 8 parts ; water, 100 parts. 

Dissolve the nickel double salt in above 
quantity of water with the aid of heat. 
Cautiously add ammonia, or the sulphate 
of ammonium, until the solution is neu- 
tral to test paper. This solution should 
be maintained as nearly neutral as possi- 
ble in use. This is commonly known in 
the United States as the Adams solution. 
It is in very general use by nickelplaters 
throughout the United States, and yields, 
where properly managed, excellent results. 

2. — ^Double sulphate of nickel and am- 
monium, 10 parts ; boric acid (refined), 
2% to 5 parts ; water, 150 to 200 parts. 

(Weston’s solution.) The superiority 
of this solution is generally acknowledged. 
The deposited metal, as previously re- 
marked, is almost silver-white, dense, 
homogeneous and tenacious, and the solu- 
tion maintains its excellent working 
quality very uniformly in long-continued 
service. 

The nickel salt and boric acid may be 
dissolved separately in boiling water, the 
solutions mixed, and the volume brought 
up to that of the formula, or the^ two 
components may be dissolved together. 

3. -~Acetate of nickel, 2% parts ; acetate 
of calcium, 2% parts ; water, 100 parts. 

To each gallon of this solution add 1 fl. 
oz. of acetic acid, 1.047 sp. gr. 

To prepare this bath, dissolve about 
the same quantity of the dry carbonate 
of nickel as that called for in the formula 
(or three-quarters of that quantity of the 
hydrated oxide) in acetic acid, adding the 
acid cautiously, and heating until effer- 
vescence has ceased and solution is com- 
plete. The acetate of calcium may be 
made by dissolving the same weight of 
carbonate of calcium (marble dust) as 
that called for in the formula (or one- 
half that quantity of caustic lime), and 
treating it in the same manner. Add 
the tsm solutions together, dilute the 
volume to the required amount by the 
addition of water, and then to each gallon 
of the solution add a ffuld ounce of free 
acetic ndd^ as prescribed. (Potts’ solu- 
-tlOn,y’'-U'; ■ 
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10 parts ; sulphate of ammonium. 4 parts ; 
citric acid, 1 part ; water, 200 parts. 

The solution is made with the aid of 
heat, and, when cool, small fragments of 
carbonate of ammonium should be added 
until the bath is neutral to test' paper. 

5. — Sulphate of nickel, 6 parts ; citrate 
of nickel, 3 parts ; phosphate of nickel, 
3 parts ; benzoic acid. 1 % parts ; water, 
200 parts. 

6. — Phosphate of nickel, 10 parts ; cit- 
rate of nickel, 6 parts ; pyrophosphate 
of sodium, 10^ parts ; bisulphite of 
sodium, 1% parts; citric acid, 3 parts; 
aqua ammonia, 15 parts ; water, 400 
parts. 

7. — Sulphate of nickel. 6 parts : aqua 
ammonia, 3 parts : water, 100 parts. 

When the nickel is dissolved add aqua 
ammonia, 20 parts. 

This bath is similar to that recom- 
mended by Prof. Boettger ; it is said to 
be well suited for the purposes of ama- 
teurs, inasmuch as it gives good results 
with a platinum anode. It is worked at 
a temperature of 100® P., with a moder- 
ate current. It requires renewal from 
time to time, as it becomes impoverished 
in nickel, by addition of fresh nickel salt ; 
it must also be kept alkaline by the 
occasional addition of ammonia. 

8. — Sulphate of nickel and ammonium, 

10 parts ; sulphate of ammonium, 2 

parts ; water, 250 parts. 

Di.ssolve in boiling water, and allow to 
cool. These proportions are recommended 
for coating objects of cast and wrought 
iron and steel. 

9. — Sulphate of nickel and ammonium. 

10 parts ,* sulphate of ammonium, 2 

parts ; water, 300 parts. 

Dissolve as above. Recommended for 
coating brass, copper, tin, brltannia, lead, 
zinc, etc. 

10. — Sulphate of nickel and ammonium, 
6 parts ; chloride of ammonium (sal am- 
moniac), 3 parts; water, 100 parts. 

A large number of American manu- 
factories use the following recipes for 
nickeling ; 

11. — -Bath for Brass, Chopper, Tin, Bri- 
tannia, Metal, Lead, Zinc and Tinned 
Sheet Metal.— 13 gal. of water, 4 lb. 
double sulphate of nickel and ammonium, 
14 oz. sulphate of ammonium; dissolve^ 
by boiling. Let the liquid cool. Test 
with red or blue litmus paper. Add h 
little hydrochlorate of ammonia if any 
acid is present 

12. — Ordinary Nickel Bath.— 4% gal. 
of water> IM lb. of double sulphate of 
nickel and ammonium^ % lb. hydro- 
chlorate of ammonia ; dissolve 1^ boiling. 
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Make the fluid slijyhtly alkaline by adding 
1% lb. of caustic ammonia. The fluid 
should show 30 to 4® by the hydrometer. 

13. — 3% gal. water, 2 lbs. double sul- 
phate of nickel and ammonium, 21 oz. 
hydrochlorate of ammonium, 14 oz. sul- 
phate of ammonium ; dissolve by boiling. 
Let the liquid cool. 

14. — Powell’s Process. — ^This inventor 
claims that benzoic acid added to any of 
the nickel salts arrests the tendency to 
an imperfect deposit, prevents the decom- 
position of the solution and consequent 
formation of subsalts. The proportion 
of benzoic acid to be added to the bath 
is of an oz. to a gallon of the solution. 
Powell gives the following formulae for 
nickel baths : 


a. — Sulphate of nickel and ammonia, 10 
parts ; sulphate of ammonia, 4 parts : 
citric acid, 1 part ; water, 200 parts. 
The solution is prepared with the aid 
of heat, and, when cool, a small quan- 
tity of carbonate of ammonia is added, 
until the solution is neutral to test paper. 

b. — Sulphate of nickel, 6 parts ; citrate 
of nickel, 3 parts; phosphate of nickel, 3 
parts; benzoic acid, 1% parts; water. 


200 parts. 

15. — A new nickel-plating solution, said 
to yield beautiful results, is prepared by 
mixing the liquid obtained by evaporat- 
ing a solution of oz. nickel in aqua 
regia to a pasty mass and dissolving it 
in 1 lb. aqua ammonia, with that ob- 
tained bv treating the same quantity of 
nickel with a solution of 2 oz. cyanide 
of potassium in 1 lb. of water. More 
cyanide renders the deposit whiter and 
more ammonia renders it grayer. 

16. — Aluminum. — Nickel chloride, 7 
parts; sodium phosphate, 7 parts; dis- 
tilled water, 100 parts. 

Warm the baths from 60® to 70® C. 
and maintain them at this temperature 
throughout. 

17. — SmoM Articles, such as Umbrella 
Mounts, etc . — Double sulpliate of nickel 
and ammonium, 7 kgm. ; bicarbonate of 
soda, 8(X1 grams ; Avater, 100 1. The 
bicarbonate of soda must be added when 
the nickel solution is warm, in small 
quantities at a time, otherwise the effer- 
vesdenco which occurs might cause the 
solution to overflow. TOe bath is to be 
worked up to nearly 

after Virorking for some time, the deposit 

brines of a darkish color, 

lump of sulphide of sodium, which wiu 

Old Work.— When 

ttcwds whi<^ hOV^ been nickelplated 
quire to be renickeled; It is always better 


to remove the old coating by means of a 
stripping solution, as nickel will not ad- 
here to a coating of the same metal, A 
.stripping bath may be composed as fol- 
lows : Oil of vitriol, 16 lb. ; nitric acid, 
4 lb. ; water, 2 qt. Add the oil of vitriol 
to the water (not the reverse, which is 
dangerous) gradually, and when the mix- 
ture has cooled down, add the nitric acid, 
and stir the mixture with a glass rod. 
When cold it Is ready for use. Attach 
the articles to be stripped to a piece of 
stout brass or copper wire and place in 
the stripping liquid ; they should be ex- 
amined after a few moments. The opera- 
tion of stripping should be conducted in 
the open air or in a fireplace with good 
draught. The articles should not be 
allowed to remain in the liquid one mo- 
ment after the nickel has been dissolved 
from the surface, but be immediately re- 
moved and plunged into cold water. 

19. — Tin, Britannia Metal, etc. — Sul- 
phate of nickel and ammonium, 10 parts ; 
sulphate of ammonium, 2 parts ; water, 
300 parts. The salts are to be dissolveti 
in boiling water, and when cold the solu- 
tion is ready for use. For nickeling cast 
and wrought iron and steel the following 
bath is recommended : Sulphate of nickel 
and ammonium, 10 parts ; sulphate of am- 
monium, 1 % parts ; water, 250 parts. 


Palladium. 

1. — Palladium may be deposited from 
the double cyanide of palladium and po- 
tassium, or from the double chloride of 
palladium and potassium. 

2. — Palladium, which is a whiter, light- 
er and more fusible metal than platinum, 
has of recent years been much used to 
plate watch movements, says the Eleo 
trician. According to M. Pllet, four 
milligrammes (about one-seventeenth pf 
a grain) of palladium is sufficient to coat 
the works of an ordinary-size^ watch. 
M. Pilet recommends the following bath ; 
Water, 2 1. ; chloride of palladium, 10 
grams ; phosphate of ammonia, 100 
grams; phosphate of soda, 500 grams; 
benzoic acid. 5 gram^ This bath is 
suitable for all metals except zinc. 


latiDUin. ■ 

1 ^Carbon (Walker).-^ The carbon 
late is purified by immersion for several 
ays in sulphuric acid diluted with 3 or 
times its volume of water, then pm, 
ito a bath of sulphuric acid dilute with 
0 times its volume of water, with crysr 
ilB of chloride of platinum added until 
, becomes sttaw-colored. 

The carbon is connected to the -r- poie 
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of the battery and a platinum or carbon 
plate connected to the + Pole serves for 
anode. After twenty minutes the carbon 
is platinized, as may be proved by using 
it to decompose water. The hydrogen 
should freely rise from its surface, 

2. — Iron . — Steep the iron plate in an 
acid solution of platinum In aqua regia. 

Silverplating. 

3. — Silver . — For use in Smee cells. The 
silver plate to be coated is plunged in a 
bath of bichloride of platinum and acidu- 
lated water. A current is sent through 
the bath from a platinum anode, the 
silver serving as cathode. A rough coat- 
ing of platinum takes place on the silver. 

Simple Instntctions for. — 1. — For silver 
plating the bath consists of potassium 
silver cyanide, prepared by precipitating 
solution of silver nitrate with potassium 
cyanide and redissolving the washed pre- 
cipitate in excess of potassium cyanide 
solution — potassium cyanide, 12 oz. ; 

water, 1 gal. ; silver cyanide, about 1 troy 
oz. Filter and use in a porcelain or 
glazed vessel. For the whitening bath 
dissolve 1 lb. potassium cyanide in 1 gal. 
of water, add % oz. troy of silver cya- 
nide and filter the solution. The baths 
are provided with silver feeding plates 
for anodes proportioned in size to the 
surface of the work to be plated. These 
are connected with the positive pole of 
battery. The cleaned articles are con- 
nected by a copper wire with the zinc 
pole of the battery, dipped for a minute 
or two in the whitening bath, and when 
uniformly coated with a white film of 
silver, transferred to the plating bath, 
under similar conditions. 3 or 4 Smee 
cells with plates 10x4 in. will gener- 
ally suffice for the plating bath, and 4 
or 5 similar cells for the whitening bath ; 
twenty to thirty minutes in the plating 
bath is usually sufficient to plate the 
work properly. Articles of copper, brass 
or German silver to be plated should 
first be cleaned by boiling them for a few 
minutes in strons potash water to free 
them from traceFof oil or grease and, 
after rinsing, in dilute nitric acid to re- 
move any oxide and again thoroughly 
rinsed. It must not be touched by the 
hand after cleaning. Just before putting 
the ;i;irork into the bath, dip it momen- 
tary in strong nitric or a mixture of 
equal parts nitric and sulphuric acids 
and rinse quiekly. After this treatment 
ft Is Somietiinei dipped for a mmnent In 
dilute aquebus mercnirOtis^ solur 

tion and rinsed again. This has the 
of coating the clean melid with a 
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film of mercury, which secures a perfect 
adhesion of the deposited silver. 

2. — ^The Bath. — ^Water (soft), 1 gal. ; 
cyanide of potassium (pure), 8 oz. ; ni- 
trate of sliver, 5M oz. 

Dissolve the nitrate of silver in a 
sufficient quantity of pure water (soft), 
and add to it gradually, with constant 
stirring, hydrocyanic (prussic) acid until 
all the silver has been precipitated as 
cyanide, which may be known by the 
formation of no cloud in a portion of 
the clear liquid when a drop of the acid 
is added to it. Avoid adding an excess 
of the acid. Throw the precipitate upon 
a fine cotton cloth filter, and as the liquid 
runs through wash the precipitate on 
the cloth several times with pure water. 
Dissolve the cyanide of potassium in the 
water, and stir in the cyanide of silver 
carefully removed from tlie cloth. If it 
does not dissolve in the liquid entirely, 
add more cyanide of potassium until it 
does, stirring continually. Let the im- 
purities settle, and the bath is ready for 
use. Many electroplaters use a prelim- 
inary for silver “whitening” bath, which 
is the same composition, but contains less 
silver, more cyanide, and is worked with 
a somewhat stronger current. 

The cleaned article in some cases is 
first dipped for a few moments in a solu- 
tion of nitrate of mercury, 1 oz. in 1 
gal. of water, and then In the whitening 
bath for a few minutes, and after brush- 
ing is transferred to the silver bath 
proper. 

The vessels containing the cold bath 
are sufficiently high to allow about 4 in. 
of liquid above the immersed objects, 
whose distance from the bottom and sides 
should be nearly the same to give a 
regular deposit of metal at both ends of 
the object. 

The upper ledge of the trough carries 
two brass rods all around, which do not 
touch one another, one above the other, 
so that other metallic rods placed trans- 
versely will rest upon the higher or lower 
series of rods only. The upper rods are 
connected with the zinc, the lower with 
the carbon or copper end of the battery, 
or with the corresponding poles of the 
dynamo-electric machine. The trans- 
verse rods resting upon the lower set 
support the silver anodes; those resting 
on the upper set, the work. The woti 
suspended from an upper transverse is 
placed so as to face two anodes sus- 
pended from two lower transverse rods; 

As^^ihe lower layers of the bath are apt 
to become denser (r^er) than the 

; per,; It; 'is 'df^ -hecesseir..^ 
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articles during the operation to obtain 
a perfectly uniform thickness of deposit. 
For the same purpose small artiMes 
should be kept in motion as much as 
possible. 

The deposit is finer and denser if ob- 
tained with a weak battery and long ex- 
posure than if a strong current Is em- 
ployed. A sufficient quantity of silver 
may be deposited in three or four hours, 
but it will be of much finer quality and 
mQre easily burnished if the work is 
left in the bath for twelve or fifteen 
hours with a few cells of battery. 

When the articles, especially coppered 
iron, etc., .have acquired a coherent film 
of silver, they are sometimes removed 
from the bath, and thoroughly scratch- 
brushed, cleansed in alcohol, or preferably 
in a hot silvering bath, thence again 
passed through the mercurial solution 
and finished in the cold plating bath. 

The first scratch-brushing, which is not 
always necessary, obviates the tendency 
of certain alloys to assume a crystalline 
appearance and corrects the imperfections 
of the cleansing in process. 

Should the anodes become black during 
the passage of the current, the solution 
contains too little cyanide. In this the 
deposit is adherent, but too slow ; and 
the bath loses more silver than it can 
gain from the anodes. 

If the anodes remain white during the 
passage of the current, the bath contains 
an excess of cyanide, and the deposit does 
not properly adhere ; correct by adding 
cyanide of silver until it dissolves with 
difficulty. 

When in good working order, the 
anodes present a gray appearance while 
the current is passing, becoming white 
when circuit is broken. 

The specific gravity of the bath may 
vary from 5^ to 15® Baume’s hydro- 
meter and still furnish good results. 

Electro-silvering baths do not generally 
work so well when freshly prepared. If 
properly used and cared for, they im- 
prove by age. At first the deposit is 
often granulated bluish or yellowish. 

It Is customary to mix portions of an 
old bath with a freshly prepared one. 
Some platers introduce small quantities 
of anunonia instead to age the liquid. 

Bisulphide of carbon in small quanti- 
ties imparts a bright luster to plated ar* 
Ueles, i oz. of the bisuiphlde is put into 
a pint bottle hllod w|th a strong solution 
of the cyanide of, potasi^um and silver, 
briskly shakem and a few drops of this 
liquid poined Into the bath occasionally 
uhUl the work ajppears inUficiently 
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An excess of bisulphide must, however, 
be avoided, as it will spoil the bath. 

What has been said about the arrange- 
ment of battery in articles of nickel and 
brass plating will also apply here. 

3. — Deposits. — For electro-silverplating 
the double salt of silver and potassium 
cyanide is almost universally employed. 
The baths are used either hot or cold. 
The latter method is generally adopted 
for articles which require great solidity. 
The hot process is used for small articles, 
and is preferable for steel, iron, zinc, lead 
and tin, which have been previously elec- 
tro-coppered. The hot baths are gener- 
ally kept in enameled cast-iron kettles, 
and the articles are either suspended or 
moved constantly about in them. A 
somewhat energetic current is needed, es- 
pecially when the articles are moved 
about in order to operate rapidly. A 
gray or black deposit indicates too strong 
a current, and when the surface becomes 
covered with bubbles of gas the same 
thing is indicated. The anodes are plates 
of silver or heavy silver foil. The wooden 
tanks for the cold baths are similar to 
those used In plating with copper and 
nickel, but should be very thoroughly 
coated on the inside with gutta percha. 

Aluminum . — Lanseigne and Leblanc, in 
the Journal de Pharmacie et de ChimiCt 
give the following formula. The article 
must be well cleaned witlt a dilute solu- 
tion of an alkali (soda or potash) or with 
a weak solution of hydrochloric acid, and 
rinsed with water. The anodes must con- 
. sist of the metal with which the plating 
is being done. 

Silver nitrate, 2 parts; potassium cy- 
anide, 4 parts ; sodium phosphate, 4 
parts ; water, distilled, 100 parts,. 

Tin. 

1. — The following is one of the best 
solutions of plating with tin by the bat- 
tery process : Potassium pyrophosphate, 
12 02 .; protochloride of tin, 4% oz.; 
water, 20 oz. 

The anode or feeding plate used in this 
bath consists of pure Banca tin. This 
plate is joined to the positive (copper or 
carbon) pole of the battery, while the 
work is suspended from a wire connected 
with the negative (zinc) pole. A mod* 
erately strong battery is required, and 
the work is finished by sci^tch-broahlhg. ; 

2. — -In Weigler^s process a bath is pte 

pared by passing washed chlorine gas into 
a concentrated aqueous ablution ^ stem 
nous chloride to saturation, and ejtP^lUnk 
excess of warming the solution. 

Which Is then * diluted with about 
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volumes of water and filtered, If neces- 
sary. The articles to be plated are 
pickled in dilute sulphuric acid, and 
polished with fine sand and scratch-brush, 
rinsed in water, loosely armed with zinc 
wire or tape, and Immersed in the bath 
for ten or fifteen minutes at ordinary 
temperatures. The coating is finished 
with the scratch-brush and whiting. 

By this process iron — cast or wrought 
— steel, copper, brass, and lead can be 
tinned without ja separate battery. The 
only disadvantage of the process is that 
the bath soon becomes clogged up with 
zinc chloride, and the tin salt must be 
frequently renewed. 

3 . — ^In Hern's process a bath composed 
of : Tartaric acid, 2 02. ; water, 100 oz. ; 
soda, 3 02. ; protochloride of tin, 3 oz. 
is employed instead of the above. It 
requires a somewhat longer exposure to 
properly tin articles in this than in Weig- 
ler’s bath. Either of these baths may be 
used with a separate battery. 

Wastes. 

Electroplcting Solutions^ To Recover 
from , — Gold solutions, usually cyanides, 
are boiled in a porcelain dish, sodic stan- 
nate added, and the boiling continued 
until all the gold has combined with the 
tin, forming a black precipitate. This 
precipitate is washed with water and dis- 
solved in aqua regia. The solution of 
auric and stannic chlorides is carefully 


evaporated, diluted with distilled water, 
enough sodio-potassic tartrate added and 
warmed, when all the gold will be pre- 
cipitated as a brownish yellow powder. 
For silver solutions it is only necessary 
to boil with sodic stannate. 

Zinc. 

Electro-deposition of . — For the electro- 
deposition of zinc solutions of the sul- 
phate, ammonia sulphate, chloride and 
ammonia chloride may be employed, as 
also alkaline solutions, prepared by dis- 
solving zinc oxide or carbonate in a solu- 
tion of cyanide of potassium or caustic 
potassium ; the deposit from either of 
these alkaline solutions is generally of 
very good quality, and if too strong a 
current be not employed the deposited 
metal is usually very tough. 

COATING OP METALS BY OTHER 
PROCESSES 

Copper Deposit By Dipping 

This is seldom practiced except upon 
iron, as deposits thus obtained are gen- 
erally wanting in lasting qualities, since, 
from the thinness of the coating, the 
iron is but imperfectly protected from at- 
mospheric influences. If the iron is dipped 
in a solution of : Sulphate of copper, 3 % 
02. ; sulphuric acid, 3 % oz. ; water, 1 to 
2 gal. ; it becomes covered with a coat- 


HOT AND COLD COATING OF METALS 
DEPOSITION BY SIMPLE IMMERSION, TABULAR EXAMPLES OF. 


SOLUTION. 
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refehences. ^ . * 

No de^sitioii. b. Not observed. ; 0. Quickly deposited. 
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ing of pure copper, having a certain ad- 
hesion ; but should it remain there a few 
minutes, the deposit becomes thick and 
muddy, and does not stand any rubbing. 
Small articles, such s pins, hooks and 
nails, are thus coppered by tumbling them 
for a few moments in sand, bran, or saw- 
dust Impregnated with the above solution, 
diluted with three or four volumes of 
water. 

GOLD 

The metal employed for gilding is 
usually brass of a mixture of brass and 
copper. The following alloys have been 
recommended : 

a. — Copper, 6 parts ; brass, 1 part. 

b. — Copper, 4 parts ; Bristol brass, 1 
part. 

c. — Copper, 13 parts; old Bristol brass, 
t3 parts ; tin, 14 parts. 

1. — Mixtures employed in gilding by 
fire or by the wet processes. 

Red Ormolu. — Potash alum, nitrate of 
potash, 30 parts of each ; sulphate of zinc, 
8 parts ; common salt, 3 parts ; red ocher, 
28 parts ; sulphate of iron, 1 part. Add 
to it a small proportion of annatto, mad- 
der, cochineal, or other coloring matter, 
ground in water or in weak vinegar. 

Yellow Ormolu. — Red ocher, 17 parts ; 
pota.sh alum, 50 parts ; sulphate of zinc, 
10 parts ; common salt, 3 parts ; nitrate 
of potash, 20 parts. 

Dead Luster for Jewelry. — Sulphate of 
iron, sulphate of zinc, potash alum, ni- 
trate of potash, equal parts of each. All 
the salts are melted in their water of 
crystallization. 

Hard Dead Luster for Clocks. — ^Water, 
6 parts ; nitrate of potash, 37 parts ; pot- 
ash alum, 42 parts ; common salt, 12 
parts ; pulverized glass and sulphate of 
lime, 4 parts. The whole is thoroughly 
ground and mixed. 

Soft Dead Luster for Smooth Surfaces 
and Figures. — Water, 5 parts ; nitrate of 
potash, 46 parts ; potash alum, 46 parts ; 
common salt, 3 parts. The same treat- 
ment as the preceding mixture. 

Green for Red Luster. — Bitartrate of 
potash, 65 parts; common salt, 25 parts; 
acetate of copper, 10 parts. The whole 
Is ground together. 

Wax for Gilding.— Oil, 25 parts ; yellow 
wax, 25 parts ; acetate of copper, 13 
parts ; red ocher, 37 parts. The whole 
is melted and stirred until cold. 

2. — 'tte following gilding solution will 
deposit a smooth and brilliant layer of 
gold on slivw, brass, copper, etc. 

Gold chlorMe, 20 potassium cy- 

anide, 60 parts ; potassinm bltartrate; 


(Non-Electric Bronzing) 


5 parts ; prepared chalk, 100 parts ; water, 
distilled, 100 parts. 

Dissolve the gold chloride In a portion 
of the water and the potassium salts in 
the remainder. Mix the solutions and stir 
in the prepared chalk. The articles to 
be gilded should be rendered free from 
grease, oxidation, etc., and the mixture 
applied with a woolen rag and rubbed 
well on. 

3. — The following formula, which ap- 

pears in the Zeit. Angcw. Mikrosk,, has 
been recommended : Crystallized pyro- 
phosphate of sodium, 80 grams ; hydro- 
cyanic acid (12%), 8 grams: and 

crystallized gold chloride, 2 grams, are 
dissolve successively in 1 liter of dis- 
tilled water, and heated to boiling. The 
object to be plated is well cleansed, at- 
tached to a copper wire, and immersed 
in the boiling fluid. 

4. — We find the following in the Zeit- 
schriff fur anoewandte Mikroskopie : 
In liooo parts of distilled water dissolve 
in the following order : Crystalline sodi- 
um pyrophosphate, 80 parts ; 12% solu- 
tion of hydrocyanic acid, 8 parts ; Crys- 
talline gold chloride, 2 parts. 

Heat to a boiling temperature, and dip 
the article, previously throughly cleaned, 
therein. 

Brass and Copper. 

1. The following formula has been 
adopted for water gilding, as it is termed. 
Fine gold, 6% dwts. Convert the gold 
into chloride and dissolve in 1 qt. of dis- 
tilled water, then add 1 lb, bicarbonate 
of potassium and boil the mixture for 
two hours. Irnfmerse the articles to be 
gilded in the warm solution for a few* 
seconds, up to one minute, according to 
the activity of the bath. 

2. — ^Another method of gilding brass 
and copper articles, by simple immersion, 
is to first dip them in a solution of proto- 
nitrate of mercury (made by dissolving 
quicksilver in nitric acid and diluting with 
water) and then dipping them into the 
gilding liquid. It Is said that copper may 
be . gilded so perfectly by this method as 
to resist for some time the corrosive action 
of strong acids. During the action Which 
takes place, the film of mercury, w^hlch 
is electro-positive to the gold, dissol^ in 
the auriferous solution, and a film of gold 
is deposited in Its place. 

Bronze, etc. 

Small articles may be gilded by immere* 
Ing them in the l^llowlttg solution; which 
must be used at nearly bolting h^t. 
Caustic potash, 160 parts ; carbonate of 
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potash, 20 parts : cyanide of potass!, um. 9 
parts: water, 1,000 parts. Rather more 
than 1% parts chloride of gold is to be 
dissolved in the water, when the other 
substances are to be added and the whole 
boiled together. The solution must be 
strengthened from time to time by the 
addition of chloride of gold, and also after 
lieing worked four or five times, by the 
addition of the other salts in the propor- 
tions given. This bath is recommended 
chiefly for gilding economically small 
articles of cheap jewelry, and for giving 
a preliminary coating of gold to large 
articles, which are to receive a stronger 
coating. 

Mercury Gilding. 

Preparation of the Amalgam . — To 
prepare the amalgam of gold for the pur- 
pose of mercury gilding, weigh a quan- 
tity, of fine or standard gold and put 
in a crucible and heated to dull rednes.?. 
The requisite proportion of mercury, 8 
parts to 1 part of gold, is now added, and 
the mixture is stirred with a slightly 
cooked iron rod, the heat being kept up 
until the gold is entirely dissolve by the 
mercury. Pour the amalgam into a small 
dish about 3 parts filled with water and 
work about with the fingers under the 
water to squeeze out as much of the ex- 
cess of mercury as possible. To facilitate 
thjs, the dish is sll^tly inclined to allow 
the superfluous mercury to flow from the 
mass, which soon acquires a pasty condi- 
tion capable of receiving the impression 
of the Angers. Afterward sequeeze the 
amalgam In a chamois leather bag, by 
which a further quantity bf mercury is 
liberated ; the amalgam which remains 
after this final treatment consists of about 
33 parts of mercury and 57 parts of gold 
in 100 parts. The mercury which Is 
pressed through the bag retains a good 
deal of gold, and is employed in prepar- 
ing fresh batches of amalgam. It is im- 
portant that the mercury employed should 
be pure. 

The Mercurial Solution . — To apply the 
amalgam a solution of nitrate of mercury 
is employed, which Is prepared by dissolv- 
ing in a glass flask 100 parts of mercury 
in 110 parts of nitric acid, of sp. gr., 1.33, 
gentle heat being employed to assist the 
d^f^cal action. The red fumes which 
luNs given off must be allowed to escape 
intd the chimney, since they are highly 
deigterious when inhaled. When the mer^ 
cu^ le all dissolved the soludoh is to be 
dlhiM w about 25 times its weight of 
diifitted;Water and Titled for 
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amalgam is spread with the blade of a 
knife upon a hard, flat stone ; the article, 
after being well cleaned and scratch- 
brushed, is treated in the following way : 
Take a small scratch brush of nitrate of 
mercury, then draw over the amalgam ; 
pass the brush carefully over the surface 
to be gilded, repeatedly dipping the brush 
in the mercurial solution, and drawing it 
over the amalgam, until the entire sur- 
face is uniformly and sufficiently coated. 
Then rinse the article well and dry. The 
next operation is the evaporation of the 
mercury. For this purpose a charcoal 
fire, resting upon a cast iron plate, has 
been generally adopted a simple hood of 
sheet iron being the only means of pro- 
tection from the injurious effects of the 
mercurial vapors. When the amalga- 
mated article is rinsed and dried. It is 
exposed to the glowing charcoal, turned 
about and heated by degrees to the proper 
point; then It is withdrawn from the fire 
by means of long pincers or tongs. The 
article is then taken in the left hand, 
which should be protected with a leather 
glove, turned over the fire in every direc- 
tion, and while the mercury is volatiliz- 
ing the article should be struck with a 
long-haired brush to equalize the amalgam 
coating and force it upon such parts as 
may appear to require it. When the 
mercury has become entirely volatilized 
the gilding has a dull, greenish yellow 
color. If any bare places are apparent 
they are touched up with amalgam and 
the article again submitted to the fire, 
care being taken to expel the mercury 
gradually. The article is then well 
scratch-brushed ; when It is of a pale, 
greenish color, heat It again to expel any 
remaining mercury, when it acquires the 
orange yellow of fine gold. If required 
to be bright it is burnished in the ordi- 
nary way. 

steel. 

Gold leaf, chlorhydric acid, nitric acid, 
sulphuric ether. 

Mix the two acids in the proportion of 
one part of nitric acid and three parts 
of chlorhydric acid ; dissolve Uie gold leaf 
in' it any evaporate till dry. The residue 
is to be dissolved in the smallest quantity 
of water possible. Then a volume of ethor 
equal to three times the quantity of wat^r 
is to be added. The liquor is to be shak^ 
in a closely stoppered bottle until the 
layer of ether is colored yellow* and the 
water has lost all its t^olor. 

To employ this solution, immerse in It 
the steel object, previoiiiay . pbliihefl; The 
suadGaee wiU 
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imitation of damaskeen work may be 
obtained. It is sufficient to apply a var- 
nish of wax to /the parts before they are 
covered by the gilding. 

NICKELING 

Nickeling may be performed on all 
metals, cold, by means of nickelene by 
the Mistressey process, recently introduced 
in France, and any desired thickness de- 
posited. It is said to be more solid than 
nickel. 

First Bath. Clean the objects and take 
5 kgm. of American potash per 25 liters 
of water. If the pieces are quite rusted, 
take 2 liters of chlorhydric acid per 1 
liter of water. The bath is employed 
cold. 

Second Bath. — Put 250 grammes of sul- 
phate of copper in 25 liters of water. 
After dissolution add a few drops of sul- 
phuric acid, drop by drop, stirring the 
liquid with a wooden stick until it be- 
comes as clear as spring water. 

Take out the pieces thus cleaned and 
place them in what is called the copper 
bath, attaching to them leaves of zinc; 
they will assume a red tint. Then pass 
them into the nickeling bath, which is 
thus composed : 

Cream of tartar, 20 grams ; sal am- 
moniac, in powder, 10 grams ; kitchen 
salt, 5 grams ; oxychlorhydrate of tin, 20 
grams ; sulphate of nickel, single, 30 
grams ; sulphate of nickel, double, 50 
grams. 

Remove the pieces from the bath in a 
few minutes and rub them with fine sand 
on a moist rag. Brilliancy will thus be 
obtained. To improve the appearance, 
apply a brass wire brush. 

Brilliancy may be also imparted by 
means of a piece of buff glued on a 
wooden wheel and smeared with English 
red stuff. This will give a glazed appear- 
ance. 


the deposit be made upon the first coat, 
the platinum will have a dead appearance. 
Platinizing in this way costs, it is said, 
about one-tenth the price of nickel plat- 
ing. 

Copper. 

The appearance of platinum may be 
given to copper by immersion in a bath 
composed of 1 % pt. hydrochloric acid, 
7H oz. arsenic acid, and oz. acetate 
of copper. The article must be cleaned 
before immersion, and left in the bath till 
it has the color of platinum. 

Silver. 

Place some platinum in a small quan- 
tity of aqua regia or nitro-murlatic acid, 
and keep it in a warm place a few days ; 
it will dissolve. As soon as it has dis- 
solved, evaporate the liquid at a gentle 
heat until it is as thick as honey, so as 
to get rid of the excess of the nitric and 
muriatic acids. Add a little water, and 
it is ready for use. A dozen drops of this 
solution goes a long way in platinizing 
silver. The operation is performed in a 
small glass or beaker, covered with a 
watchglass to keep in the fumes, and 
placed in a little sand in a saucer, to 
equalize the heat. 

SILVER 

Silver is used to a great extent in plat- 
ing other metals, to which it Imparts nert 
only its fine color, but also great resist- 
ance to outward influences. 

There are a number of methods of 
silverplating, which may be distin- 
guished : 1. Cold plating by rubbing. 
2. Wet plating by means of boiling. 3. 
Mechanical plaUng by pressing or rolling. 
4. Fire-silvering. 5. Contact plating. 
6. Electroplating. The latter method 
is the one which at present is almost ex- 
clusively employed. 


PLATINUM 

In this new process, the metallic object 
is covered with a mixture of borate of 
lead, oxide of copper, and spirits of tur- 
pentine, and submitted to a temperature 
of from 250* to 830®. This deposit, upon 
m^ting^ spreads in a uniform layer over 
the object. Then a second coat is laid 
on, consisthig of borate of lead* oxide of 
copp^, and ofl of lavender. Next, by 
means of a taiiah, the object Is covered 
with a soluUOn of chloride of platinum, 
whiiffi Is ftoaHy at a tempera- 

The platteum to the 

face, and exhibits a brlUtant aspect if 


Cast Iron, To Bilver. 

1. — To silver cast Iron, 15 gr. nitrate 

of silver are dissolve in 260 gr. water, 
and 30 gr. cyanide of potassium are 
added ; when the solution is complete, the 
liquid is poured into 700 gr. water where- 
in 15 gr. common salt have been previous- 
iy dissolved. The cast iron intended to 
be silvered by this solution MiouJd* after 
having been well cleaneti be jj^taOed^fWP 
a few minutes in a bath of nitric add of 
1.2 sp, m*- iust being placed In 

the silvering fluid. 

2. A new pro0w»s for sUverteg^^^ m^ 
of iron Is thu^ 

first plunged in a ploklc of hot dlluto ny- 
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drochloric acid, whence it is removed to 
a solution of mercury nitrate, and con- 
nected with the zinc pole of a Bunsen ele- 
ment, gas cai’bon or platinum serving as 
the other pole. It is rapidly covered with 
a layer of quicksilver, when it is removed, 
washed, and transferred to a silver bath 
and silvered. By heating to 300® C. 
(572° Fah.) the mercury is driven off, 
and the silver firmly fixed on the iron. To 
save silver, the wire can be first covered 
wi.th a layer of tin. One part of cream of 
tartar is dissolved in 8 parts of boiling 
water, and 1 or more tin anodes are 
joined with the carbon pole of a Bunsen 
element. The zinc pole communicates 
with a well cleaned piece of copper, 
and the battery is made to act till enough 
tin has deposited on the copper, when 
this is taken out and the ironware put 
in its place. The wire thus covered with 
tin chemically pure, and silvered, is said 
to be much cheaper than any other sil- 
vered metals. 

Cold Plating. (See Rubbing.) 

Dead Luster. 

Mix 7 oz. white lead and 1 oz. white 
litharge, with linseed-oil varnish. Mix 
this mass with an oil varnish, 

Desllveiing. 

The following , is a liquid which will 
dissolve silver without attacking copper, 
brass, or German silver, so as to remove 
^he silver from silvered objects, plated 
ware, etc. It is a mixture of 1 part of 
nitric acid with 6 parts sulphuric, heated 
in a water bath to 160® F., at which 
temperature it operates best. 

Niello, or Nielled Silver. 

This process somewhat resembles enam- 
eling, and consists essentially in inlay- 
ing engraved metal surfaces with a black 
enamel. The composition is made as fol- 
lows : Put into the first crucible, flowers 
of sulphur, 750 parts; sal ammoniac, 75 
parts. Put into the second crucible, sil- 
ver, 15 parts ; copper, 40 parts ; lead, 80 
parts. When this mixture is sufficiently 
fused, the alloy thus formed is added to 
the fused sulphur in the first crucible, 
which converts the metals Into sulphides. 
The compound Is afterward removed from 
the crucible and reduced to a fine pow- 
der. To apply the powder, it Is mixed 
with a small qunatity of a solution of sal 
azhinoniaG, The entire surface of the 
engraved silver work is covered with the 
ntelllng composition ; it is then placed in 
the muffie an enameling furnace, where 
it is left until the composition melts, by 
Whidh it becomes firmly attached to the 
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metal. The nielli ng is then removed from 
the parts in relief, without touching the 
engraved surfaces, which then present a 
pleasing contrast in deep black to the 
white silver surfaces. This process is only 
applicable to engraved work. 

Rubbing. 

Cold Plating. — If certain silver com- 
pounds are brought Into contact with 
other metals, such as zinc, iron, or copper, 
they will be decomposed, with separation 
of metallic silver ; and this is the basis 
of a method of plating which consists 
merely in rubbing on a composition with 
a cork. Such a coating is not very dur- 
able, and only suitable for objects which 
are not to be submitted to any hard wear, 
such . as the scales of thermometers and 
barometers. 

1. One of the older formulas for cold 
plating gives the following mixture : Sil- 
ver chloride, 3 parts ; salt, 3 parts ; 
washed chalk, 2 parts ; potash, 6 parts. 

This compound is applied to the metal 
with a piece of moistened leather or with 
a cork. The object must previously be 
made bright, and is to be finally polished, 
after rinsing. 

The silver chloride is obtained by dis- 
solving silver in nitric acid, and adding to 
the solution hydrochloric acid, as long as 
there is any heavy white precipitate, re- 
sembling flakes of freshly precipitated 
cheese. This precipitate is filtered off, 
washed with water until the water, tried 
with ammonia, is no longer colored blue, 
and then dried in a dark place and also 
kept in the dark. Silver chloride Is de- 
composed by light, becoming purple and 
finally black. 

2. — A fine even platiKPg is produced by 
application of a paste consisting of 1 part 
of silver nitrate and 3 of potassium cya- 
nide. This is to be rubbed on with a 
woolen rag, the object afterward washed, 
and rubbed bright with leather. It is best 
to wear gloves when doing this, as potas- 
sium cyanide is so very poisonous that if 
the smallest scratch on the hand is 
touched by it, dangerous or even fatal 
ulcers may be caused. 

3. — Small objects, such as buttons, are 
easily silvered by rubbing with a composi- 
tion consisting of 3 parts of silver chlo- 
ride, 8 parts of tartar, and I of salt, 
made into a paste. 

4. — ^In another inethod, 1 part of pow- 
dered silver, chemically prepared by pre- 
cipitation of a silver solution with cop- 
1 ^, is robbed together, dry^ with 2 parts 
of tarter and 2 i^ saU^ tbe mixture Is 
moistened vi^itb enough Wati» to make a 
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thin paste, and is rubbed on with the 
finger or with a compact, stiff brush. 
Bronze, copper, or brass objects will take, 
in this way, a very beautiful dull white 
silver coating. 

5. ~HMake paste by thoroughly grinding 
in a porcelain mortar, out of the light: 
Water, 3 to 5 oz. ; chloride of silver, 7 
oz. ; potassium oxalate, 10 Vie oz. ; common 
table salt, 15 oz. ; sal ammoniac, 3% oz. 
Or, chloride of silver, 3 Ms oz. ; cream of 
tartar, 7 oz. ; common salt, 10 V4 oz. ; 
water, to form a paste. Keep in a 
covered vessel, away from the light. 
Apply with a cork or brush to the 
clean metallic (copper) surface and allow 
the paste to dry. When rinsed in cold 
water the silver presents a fine frosted 
appearance, the brightness of which may 
be increased by a few seconds’ immersion 
in dilute sulphuric acid or solution of 
potassium cyanide. The silvering bears 
the action of the wire brush and of the 
burnishing tool very well, and may also 
be oxidized. Should a first silvering not 
be found sufficiently durable after scratch- 
brushing, a second or third coat may be 
applied. This silvering is not so adher- 
ing or white on pure copper as upon a 
gilt surface. 

Foi’ the reflectors of lanterns the paste 
is rubbed upon the reflector with a fire 
linen pad ; then, with another rag, a thin 
paste of Spanish white or similar sub- 
stance is spread over the reflector and left 
to dry. Rubbing with a fine clean linen 
rag restores the luster and whiteness of 
the silvered surface. 

The paste is sometimes mixed directly 
with the whiting and left to dry, or until 
nearly dry, then rubbed down as de- 
scribed. 

6. — ^Nitrate of silver, 2 parts; salt, 2 
parts; cream of tartar, 14 parts. Pulver- 
ize and mix. 

7. — For thin plating dissolve in 10 or 
12 drops of water and add nitrate of 
silver, 2 parts; cyanide of potassium, 6 
parts. Rub on the object. 

8. — One oz. of nitric acid is put in a 
glazed earthen vessel ai^ placed over a 
slowly heating Are, and m it boils instahtr 
ly the pieces of real silver are thrown in 
and dissolved immediately. When this is 
done a large handftd of salt is put In, 
whlph will kill Oie acid. Then the paste 
is made by the means of common whiang. 
Clean the article to be plated and apply 
the paste with water and wash leather. 
WiU keep for years. 

8.— Silver nitrate, t5 grams ; tartar, 15 
grams ; potassium cyanide (polsonotni), 
7 grams ; ground chalk, 190 spiimk The 
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powder Is moistened slightly and then 
vigorously rubbed on the article to be sil- 
vered. 

10. — Amalgam of Silver and Tin. — Put 
Into a mortar 2 parts of mercury, 1 of 
chemically precipitated silver powder, 1 
of tinfoil, and rub until the metals are 
amalgamated, then mix with 6 parts of 
bone ash, and apply the compound with 
a moist rag to brass or copper ; it can 
also be used for bronze, and gives a 
silvery coating, which is much finer and 
more durable than many kinds of wet 
plating. 

11. — Brass. — The first essential is that 
the metal be chemically clean, which is 
best done by the use of dilute nitric acid, 
followed by a wash with clean water, and 
then with dilute aqua ammonia, drying in 
sawdust. If the metal be then rubbed 
with chloride of silver dissolved in water, 
and then washed and again dried in saw- 
dust, the result will be fine. It should, 
however, be immediately lacquered in 
order to preserve the surface. 

12. — Imitation of Cold Silver Plating . — 
Rub together equal quantities of mercury, 
tin, and bismuth, until amalgamated, and 
add one and a half times as much washed 
chalk. This compound, applied to brass, 
gives a silvery coating, lustrous, but not 
very durable. 

Wet Plating. 

Cold Method. — There are upon the 
market various fluids, called “silvering 
fluid,” “eau argentine,” etc., which im- 
part to clean and bright metal objects, 
simply immersed in them, a brilliant but 
very thin silver coating. The following 
are given for these fluids: 

1. — Sliver carbonate, 1 part; sodium 
hyposulphite, 10 parts; water, 10 parts. 
The silver carbonate is obtained by 
pouring a soda solution into a solution 
of silver nitrate, the resulting precipitate 
to be washed and dried. Or it need not 
be dried, but simply put into a glass 
vessel with the crystals of sodium hypo- 
sulphite, where water is poured over it 
and the solution hastened ^ frequent 
stirring. The fluid is then poured off 
from the imdtssolved re^ue of the sliver 
carbonate. The objects immersed in it 
are to be touched with a zinc rod. 

2. — ^Dissolve 1 oz. c^stals of silver ni- 
trate in 12 oz. sof t ^ktetf then dissolve in 
the water 2 oz. potassium cyanide. Shake 
the whole together knd let it stand until 
it becomes claar. Have ready some half 
mma vials and AH them half full of Paris 
white or fine whiting and then fill up tha 
bqttles with the liquid and it is ready fUr 
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use. The silver coating Is not as tena- 
cious to the article as when electrolytical- 
ly deposited. This is very poisonous, and 
should be handled with great caution — if 
at all. 

3. — Boettger’s Plating Fluid for Brass, 
Copper, Iron, and Steel. — Silver hyposul- 
phite, 2 parts ; ammonium chloride, 1 
part ; water, 20 parts. 

The silver hyposulphite is obtained by 
dissolving silver nitrate in water, adding 
ammonia until the resulting precipitate 
again dissolves, then adding a concen- 
trated solution of sodium hyposulphite 
and also alcohol. The silver hyposulphite 
which will be precipitated is to be well 
washed and dried. The fluid must al- 
ways be freshly prepared, since the silver 
hyposulphite, which can be preserved dry, 
soon decomposes in solution. Iron and 
steel can be plated with this fluid di- 
rectly, without previous copperplating, 
and one advantage which it possesses is 
that it is free from the poisonous potas- 
sium cyanide. 

4 . — Brass.—Silver nitrate, 29 grams 

(29 parts) ; potassium cyanide, 120 
grams (120 parts) ; washed chalk, 30 
grams (30 parts) ; water, 1 1. (1,000 

parts). 

5. — ^Kayser’s Plating Fluid (Argen- 
tine). — Silver nitrate, 5.5 parts; sodium 
hyposulphite, 10 parts ; ammonium chlo- 
ride, 6 parts ; washed chalk, 10 parts ; 
water, 100 parts. 

6 . — Kurth’s Plating Fluid. — Silver ni- 
trate, 2 parts ; ammonium chloride, 1 
part ; sodium hyposulphite, 4 parts ; 
washed chalk, 4 parts ; water, 40 parts. 
This fluid is suitable for copper, brass, 
bronze, or German silver. 

7 . — Schirtitz Argentine Water. — Silver 
nitrate, 11 parts; potassium cyanide, 00 
parts; water, 750 parts; washed chalk, 
11 parts. For use, 1 part of the compound 
(which should be kept In a dark-colored 
glass receptacle) Is to be mixed with 2 
parts of soft water and the objects laid in 
ttie fluid; large objects may be rubbed 
with a sponge or rag wet In It, rubbed, 
alter silvering, with washed chalk and 
polished with soft leather. 

8 . ^Zlnc.— Silver nitrate, 10 parts; po- 
tassium cyanide, 25 parts ; washed chalk, 
400 parts; tartar, 10 parts; mercury, l 
part ; water, 100 parts. This compound, 
likb all which contain potassium cya- 

muat be freshly prepared for use, 
^droughisr shaken, and applied with a 
biiuh. silvering wlU take place 

and die dbject is to be af teru^rd 
.Waihed^^aiid^-bru^ll^. • ' 

^ can he dcma by 
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boiling with liquids whose composition Is 
similar to those employed in cold plat- 
ing. If, for instance, the objects to be 
silvered are put into a compound consist- 
ing of 6 parts of tartar, 6 of salt, and 1 
of silver chloride, there will be obtained, 
after fifteen or twenty minutes' boiling, a 
beautiful and durable silver plating, 
which, however, is not very lustrous. If 
a brilliant luster is desired, the objects 
may be heated, on coming from the plat- 
ing fluid, in a solution consisting of 3 
parts of sodium hyposulphite in 32 of 
water, and 1 of sugar of lead in 16 of 
water. Black lead sulphide will be pre- 
cipitated, and after ten or fifteen minutes' 
heating the objects will have a bright coat- 
ing of silver. The heating temperature 
should be from 70 to 80® C. 

TIN 

Preparation for Tinning. 

To prepare tin for tinning brass, copper 
and iron. — Melt the metal in a crucible 
which has previously been slightly 
warmed ; and at the moment the metal 
begins to set, and when it is very brittle, 
pound it up rapidly, and sift when cold 
to remove any large particles. 

Processes, 

Perhaps the best and cheapest substi- 
tute for silver as a white coating for 
tableware, culinary vessels, and the in- 
numerable articles of manufacture re- 
quiring such a coating, is pure tin. It 
does not compare favourably with silver in 
point of hardness or wearing qualities, but 
it costs very much less than silver, is 
readily applied, and easily kept clean and 
bright. 

There are several methods in use by 
which small articles, wire, etc., of Iron, 
copper, brass, zinc and composition, are 
tin plated. These are; 1. By contact 
with melted tin. 2. By tin amalgam. 3. 
By simple Immersion, 4. By battery. 

1 . — Contact Process.— -The contact proc- 
ess is that by which all sheet tin, or, more 
properly, tinn^ sheet Iron, is produced. 
In tinning hdp^w ware on the inside, 
the metal is first thoroughly deansed by 
pickling it in ^lute sulphuric acid, and 
scouring it with fine sand. It Is then 
heated over a fire to about th« 
point of tin, sprinkled with powdered 
rosin, and partly filled with melted pure 
saain tin covered with rostfi tp 
its oxidation. The vessel is then 
turned and rolled about ip evei^y df^ 
tion, m ee to bdnfif every Mrt pf ^ ^ 
surface in contact the 
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The greater part of the tin Is then 
thrown out, and the surface rubbed over 
with a brush of tow to equalize the coat- 
ing. The operation is repeated, if neces- 
sary. The vessels usually tinned In this 
manner are of copper and brass, but with 
a little care in cleansing and manipulat- 
ing, iron can also be satisfactorily tinned 
in this manner. The vessels must be hot 
enough to keep the tin contained In them 
fused. 

2 — Amalgam Process . — The amalgam 
process is not used so much as it was 
formerly. It consists in applying to the 
clean and dry metallic surface a film of a 
pasty amalgam of tin with mercury, and 
then exposing the surface to heat, which 
volatilizes the latter, leaving the tin ad- 
hering to the metal. 

3. — Immersion Process . — ^The immer- 
sion process is best adapted to coating 
articles of brass or copper. When Im- 
mersed in a hot solution of tin properly 
prepared the metal is precipitated upon 
their surfaces. One of the best solutions 
for this purpose is the following : Am- 
monia alum, 17 Vt oz. ; boiling water, 12% 
oz. ; protochloride of tin, 1 oz. The arti- 
cles to be tinned, first throughly cleansed, 
are put into the hot solution until proper- 
ly whitened. 

4. — better coating can be obtained by 
using the following bath, and placing the 
pieces in contact with a strip of clean 
zinc, also Immersed : Bitartrate of po- 
tassium, 14 oz. ; water (soft), 24 oz. ; 
protochloride of tin, 1 oz. It should be 
boiled for a few minutes before using. 


Small articles of brass like hooks and 
eyes may be covered with a thin coatii^ 
of tin by any of the following methods : 

l.--*-Make a saturated solution of cream 
of tartar in boijdng water ; place the arti- 
cles to be coated between sheets of tin, 
immerse in the liquid, and boll until a 
sull^Ient deposit has been obtained. The 
brass should be freshly cleansed by Im- 
mmwsiion In dilute acid and subsequent 
waehlng or otherwise, Itust before being 
submitted to the tinning operation. The 
arSpes after being coated are washed In 
watar and brightaied by being shaken 
with bran. 

peroxide of tin with a stro^, 
aqttboub eauatie potash solution, until the 
Hquld ib aatwrkted with tin, and limnmab 

^ •Odtaiai, 80 Mtm : «U«UIM water, 8,000 


parts Place the articles on perforated zinc 
trays, immerse in the solution, and boil, 
stirring the contents occasionally to 
change the points of contact. The zinc 
trays are to be scraped clean after each 
opei'ation to insure perfect contact in the 
ne3(t. 

Castings. 

1. — Cleanse the castings by pick- 
ling in dilute sulphuric acid (1 to 20 
of water) and scouring with sand if nec- 
essary. Then boil them in concentrated 
aqueous solution of stannate of soda, with 
a quantity of granulated tin. To copper 
iron castings, clean the iron as above and 
tumble it for a few minutes in sawdust 
moistened with a solution of copper in 
two gallons of water made slightly acid 
with sulphuric acid. Wash immediately 
in hot water. 

2. — To tin small castings, clean and 
boil them with scraps of block tin in a 
solution of cream of tartar. 

Cold Process. — ^Take equal parts of 
quicksilver and block tin and melt them 
together. Mix also equal parts of muri- 
atic acid and water. Apply the amalgam 
with a clean rag steeped in the acid mix- 
ture. 

Copper, Betinntng. 

1. — Make th^ copper chemically clean 
by washing with a saturatCHl solution of 
zinc in muriatic acid, the acid to be weak- 
ened with water to half strength after the 
dissolving of the zinc. Heat the copper 
vessel and pour in a small quantity of 
metal, of tin, 1 part, lead 1 part, and 
shake or tip the vessel tmtll the tinning 
runs over the parts. Or, wipe the melted 
tin over the bare places with a cotton can- 
vas pad. 

2. — ^The best way to tin old coppef 
utensils is to thoroughly clean them with 
sand and oxalic acid, and tin with a large 
copper soldering iron, using chloride of 
zinc and sal ammoniac (soldering fluid) 

I for flowing the tin. It can also be done 
I by heating the vessel end fluidilng melted 
tin over the surface, flrst sprinkling ^ 
with powdered rosin. You may succeed 
in this after a few trials. 

s 

Crystantae Appearagce. 

The following is the most approved 
method of prx^ueing this eHect: the 
plate Iron to be tinned is dipped into b 
tin bath, composed of bOO parpi 
tin, 3 parts ol copper^ and I part pf 
arsenic. Thus tlnnsed, the aheet Ieoh *1|» 
than ahbmitted to the seven foUWtng 
ofndona: * 
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a. — ^Immersing in lye of caustic po* 
lassa, and washing. 

b. — ^Immersing in diluted aqua regia, 
and washing. 

c. — ^immersing in lye of o’iustic potassa. 
and washing. 

d. — Quickly passing through nitric acid 
and washing. 

e. — Immersing in a lye of caustic po- 
tassa, and washing. 

f. — Immersing in aqua regia, and wash- 
ing. 

g. — ^Immersing in a lye of caustic po- 
tassa, and washing. 

The coat of oxide must be entirely re- 
moved at each washing, and the last 
washing should be in hot water. The 
varnish recommended is copal in spirit. 

Tacks. 

A recommended process of tinning iron 
tacks is to triturate chloride of zinc with 
a large quantity of oil and heat it in an 
oscillating vessel. As soon as this has 
reached the proper temperature, throw in 
the tacks and the necessary quantity of 
metallic tin, and after a few seconds dip 
them out with wire gauze and cast them 
in water. 

1. — ^A solution is first made by dissolv- 
ing with the aid of heat, in an enameled 
pan, protochloride of tin (fused), 2% 
grams ; ammonia alum, ^ grams ; wa- 
ter, 5 1. The chloride of tin is readi- 
ly made by dissolving grain tin in hydro- 
chloric acid, with the aid of heat, care 
being taken to have an excess of metal in 
the dissolving flask. When the bubbles of 
hydrogen gas which are evolved cease to 
be given off, the action is complete. If 
the solution be evaporated at a gentle heat 
until a pellicle forms on the surface, and 
the vessel then set aside to cool, needle- 
like crystals are obtained, which may be 
separated from the mother liquor by tilt- 
ing the evaporating dish over a second 
vessel of the same kind. When alt the 
liquor has thoroughly drained, it should 
in its turn be again evaporated, when a 
fres^ crop of crystals will be obtained. 
The crystals should, before weighing, be 
gently dried over a sand bath. When the 
solution of tin and alum has been brought 
to^ boil, the iron articles, after being 
well cleansed and rinsed In water, are 
to be immersed In the llqtUd, when they 
quickly become coated with a delicately 
white film of a dead or matted 0 ppe^- 
ance, whicti may be rendered bright by 
means d bran in a revolving casUkt or in 
a leajthem bfifi ihaken by two persons, 
each holding end of the bag, keep 
up the stmigth d the tmning bath^ gmaii 
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quantities of the fused chloride of tin are 
added from time to time. 

Zinc. 

1. — It is quite an easy matter to tin 
zinc, as tin adheres well to this metal. The 
articles are first pickled clean and bright 
with sulphuric or hydrochloric acid, then 
dipped in melted tin, covered with a layer 
of grease. 

2. — Sheets of zinc are tinned like sheet 
iron, by the English method, which is to 
dip the sheet, pickled and heated, into a 
tin bath, with a cover of tallow, and 
then into very hot melted tallow alone, 
in order that it may cool slowly and even- 
ly. 

3 — ^Large sheets of zinc may be tinned 
by laying them upon an Iron plate, heated 
from underneath, strewing them over with 
powdered colophony or pouring on melted 
tallow, and then rubbing In melted tin 
with tow, as before described. 

4. — Heavy zinc plate may be given a 
durable plating in the same way that lead 
is plated, except that the zinc plate is not 
usually cast upon the same table where 
the tinning is done, but is cast, and rolled 
once or twice, then laid upon this table 
and warmed. Gk>od tinned sheet zinc is 
excellently well adapted to making the 
most durable roofing, gutters, water pipes, 
etc , and deserves more extensive use than 
it has yet had. 

5. — Zinc articles can be very simply and 
easily tinned as follows : Prepare a mix- 
ture of 2 parts of tin chloride, 2 of puri- 
fied tartar, 4 of water at 75» C. (167® 
F.), and enough of the finest sand to make 
a pulpy mass. Apply this with a sponge 
or brush to the articles. The tin coating 
will at first be dull gray, but rubbing with 
clay and sand will bring out a fine tijn 
luster. 

6. — ^Make a bath of distilled water, 1 
gal. ; pyrophosphate of soda, 3^ oz. ; 
fused protochloride of tin, % oz. A thin 
coat of tin can be obtained by simply dip- 
ping the zinc in the bath, and one of any 
thickness by the aid of the battery* 

ZINC 

Full instructions for Qalvanizing are 
given in the Scientific American Supple- 
ment, Nos. 1645, 1646, 1704, 1765, 1731. 
For galvanizing iron wire see Scientific 
American Supplement, No. 1705. 

1,-^For gatvanlxing cast Iron with einc, 
first clei^n the eastings thoroufiM^ by Im- 
mersing in a bath d % part muriatic 
2 Parts water, ipt a few lipura; WiCb 
thoroughly ih hot water aii4 aefUb wlHi 
tmsh and dip m a dMm 

d ml M m ^ 
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gal,, hot. Dry quickly and dip in the 
zinc bath. 

2. — To galvanize sheet-iron work, dip 
in a bath of muriatic acid 1 part, water 4 
parts ; leave the work In long enough to 
break up the scale ; clean with brushes or 
scrapers so that the surfaces shall be free 
from scale or dirt. Then dip in a fresh 
bath of muriatic acid and water, 1 to 
4, with about 1 oz. sal ammoniac to the 
gal. of solution. Then dry quickly and 
thoroughly in a hot oven or on hot plates 
of iron and dip in the zinc bath. Never 
dip if any moisture remains among laps 
or rivets, for an explosion will ensue. 
Heat the zinc so that it will have a clear 
shining surface. Sprinkle a little pow- 
dered sal ammoniac upon the surface to 
clear it. Skim away the dross. 

3. — Clean all scale, rust and dirt or oil 
from the surface, and if oily, by boiling j 
in caustic soda, and then remove scale 
and rust by a bath of hydrochloric acid 
and water. If necessary a little scrub- , 
blng with a metallic brush, and then | 
thoroughly rinse in hot water and dry | 
quickly. After drying immerse in a bath 
of melted zinc, at the same time sprinkle 

a little powdered sal ammoniac upon the 
surface of the melted zinc to clear It. 
Ju(igment is required as to length of time 
for the immersion and temperature of the 
melted zinc. Very small work immersed i 
but a few seconds. 

Crystals.— Clean it perfectly with a 
solution of chloride of zinc, and you will 
find that the coating is already crystal- 
line. Or use a wash of dilute nitric acid, 

1 part of acid to 1 part of water, and 
wash in a stream of clean water. 

Iron. ' 

ElectrtAytic Method.— Perfectly brijrht > 
iron, dipp^ in a solution of zinc vitriol, 
and exposed to a strong electrical current, 
becomes quickly coated over with pure 
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zinc. The coating, however, is dull; to 
give the usual luster of zinc, the sheets 
are quickly heated to the melting point 
of zinc, cooled, and passed between smooth 
rollers. 

Small Objects . — ^To galvanize small 
iron articles, such as chains, rings, hooks 
and nails, thereby protecting them from 
rust, they are first put Into a vessel con- 
taining dilute sulphuric acid, in order to 
pickle them bright, then dried, and put 
into the melted zinc. The usual method is 
to lay the articles into a net or basket 
of strong wire, and to immerse this in 
the melted metal, shaking it around to 
make sure that all the pieces come in 
contact with the zinc. Aftr remaining 
two or three minutes in the zinc bath, 
they are removed and thrown into a little 
flame-oven, covered with powdered coal 
and brought to a red heat. The excess 
of zinc is hereby melted off, and collects 
in the lowest parts of the bottom of the 
oven. The articles are then drawn with 
rakes into the higher portions of the oven, 
moved around until the zinc coating has 
hardened, and the adhering coal powder is 
then rubbed off. 

The zinc coatings on small articles are 
more durable if the objects are first lightly 
copperplated before galvanizing. The 
simplest way of doing this is to put them, 
after pickling, into a trough and pour 
over them a solution of one part of blue 
vitriol to ten of water; after having se- 
malned a few moments in contact with 
the fluid, they are removed, rinsed and 
thrown into the zinc bath. The thickness 
of the zinc coating varies according to 
the time during which the objects are left 
in contact with the fluid zinc; experi- 
ments have shown that in the case . of 
galvanized sheet iron, the thickness of the 
layer varies from 0.006 to 0.043 
meter, which corresponds to 45-300 
gram of zinc per square meter of surface. 
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GLASS 


Bending Olam TuImhi. 

1. -— Place the part where the cui*ve Is 
required In the flame of a spirit lamp or 
in an ordinary gas flame (the whole of 
the surface must he equally heated) ; 
when the glass begins to soften, a gen* 
tie pressure by the hands will give the 
necessary bend. 

2. — Fill them with sand; this is neces- 
sary in three cases : when the tube is 
very wide, when the glass is thin, and 
when the curve is to be of a very long 
radius ; in the latter case, the tube, filled 
with sand, is best heated over a large fur- 
nace with burning charcoal. 

Blowing Glass. 

The technique of glass blowing is so 
comprehensive that it cannot be described 
in sufficient detail in a book of formulas. 
There are, however, two excellent little 
books on the subject which are profusely 
illustrated, and which are very inexpen- 
sive. To them the reader is referred. 

Breaking. (See also Cutting.) 

1. — Elasy method of breaking glass to 
any required form. Make a small notch, 
by means of a flle, on the edge of a piece 
of glass, then make the end of a tobacco 
pipe, or a rod of iron of about the same 
si^e, red hot in the fire; apply the hot 
iron to the notch, and draw it slowly 
along the surface of the glass in any di- 
rection you please ; a crack will be made 
in the glaiss, and will follow the direc- 
tion of the Iron. 

2. -*Bound glass bottles and flasks may 
be cut in the middle by wrapping around 
them a worsted thread dip]^ in spirits 
of turpentine, and setting it on fire when 
fastened on glass* 

breaking a glass tube-*-e.p., a 
eombusUon tube-^ small scratch Is made 
with a file at the requhc^ed place. At 
eadh side of the scratch, and about l to 2 
mm. Mmsr Ikom It, a smaU roll <a wet 
blotting phper Is laid around the tube, 
fhe Im ^(^aee between is then heated 

6 around «wer a Bunsen burner, or, bet- 
stilly QveC a small blowpipe Hume, 


A clean and even fracture is thus ob- 
tained, exactly between the two rolls, 
without dropping water on the hot glass. 
The rolls are made by cutting two strips 
of filter paper sufficiently large to form 
rolls 1 to 2 mm. high and 2 to 4 cm. 
wide The strips are folded once, length* 
way, laid on the table, moistened, flatr 
tened out, and then wrapped on to the 
tube, so that the fold lies nearest the fl'e 
scratch, and fold lies accurately upon fold 
In the successive layers. The thickness 
of the rolls, and their distance apart, has, 
of course, to be varied according to the 
diameter of the tubes. Equally good 
results are obtained with the thinnest test 
tubes, the thickest combustion tubes, 
beakers, flasks and glass bell jars. In 
those cases, where the sides are slanting, 
as, for instance, with funnels, an obvi- 
ous alteration in the construction of the 
paper rolls need only be carried out. A 
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• peciai cutter for glass tubes is sold by 
dealers in chemical apparatus, and is il- 
lustrated herewith. 

Coloring. 

Incandescent Light Globes. — (See 
HOUSEHOLD FORMULAS or the INDEX.) 
Cutting Glass. (See also Bending, 
Breaking, Drilling AND Boring). 

Board for Cutting Glass . — The accom- 
panying drawing shows a home-made 
glass board that is used for measuring 
and cutting glass. The board, which 
measures 30 X 60 in., is fitted with grooves 
running along both sides, full length, that 
will just accommodate a cloth tape meas- 
use (such as tailors use), leaving the 
measure perfectly level with the top of 
the board. The board is fastened to the 
counter or base shelf with hinges, so that 
it can be let down when not in use. It 
has two legs on the outside or front that 
are attached with hinges to permit of 
them being doubled up under the table 
when not in use. In cutting glass, lay a 
rule across the table, and see that the 
numbers correspond to the size you wish 
to cut the glass on both sides of the 
board. Fig. I represents the board ready 
for use. Fig. 2 shows the legs doubled 



up under the board, and Fig. 3 shows the 
board when not in use and hanging down. 
The b()ard can be used as a table or work- 
ing counter for other purposes. 

Cutting — 1. — ^To cut glass well a fine 
diamond should be used, and consider- 
able skill is required in its use. The 
file and the red-hot poker are also effi- 
cient means of cutting glass, the crack 
following the hot iron. 

2.— Bottles.r-^.--^i;hi8 method consists 
Jn the use of what in German Is called 
'^Sprengkohle/* cracking cold. The 
'^pz^ngkohle^^ Is made of finely ground 
limewood charcoal. The coal powder is 
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transformed by means of sufficient gum 
tragacanth and water into a dough or 
paste, out of which small cylinders of the 
size of a pencil are made by rolling be- 
tween two small pieces of board. Such 
a cylinder of sprengkohle. Ignited at one 
end, glows slowly. Such sprengkohle may 
be bought at stores for chemical and phys- 
ical necessities. Now as for the use of 
the sprengkohle, it is as follows : Put a 
drop of water on the spot where the crack 
is to begin. Make a short incision with 
a three-edged file. Wipe the water away. 
Tovich the incision with the glowing 
I “sprengkohle,” blowing on It if required. 
After a few seconds the glass will crack 
for a length of ^ to 1 In. If now you 
move the sprengkohle slowly the crack 
follows It wherever you please. 

3. — Holes, Large, To Cut. — Bore a hole 
in the center by means of a hard steel 
drill moistened with turpentine; cut the 
circle with a good glazier’s diamond, guid- 
ed by a small piece of copper wire cen- 
tered In the hole just bored, and by means 
of cuts radiating from the center to the 
circumference divide the circle into nu- 
merous small sectors. Then, with a small 
piece of metal, tap the glass on the pos- 
terior side gently, following each cut 
throughout its extent. When this has 
been properly done fasten a piece of putty 
over the area of the circle on the cut side 
of the glass, and, while holding the putty, 
tap the glass on the other side firmly in 
the center of the circle. Too much press- 
ure on the diamond will cause it to 
scratch, without cutting the glass. 

Carbon Points for Splitting Glass.— 1. 
— Gum arable, 10 dr. ; water, 3 oz. ; trag- 
acanth, powdered, 4 dr. ; hot water, 8 
! oz. ; storax, 2 dr. ; benzoin, 2 dr. ; alco- 
hol, 91 9 dr. ; powdered charcoal, 3 to 

oz. Dissolve the gum arable in the 
cold water and mix it with the paste 
made from the tragacanth and hot water. 
To the mucilage add the rosins, dissolved 
in the alcohol, and enough finely powdered 
charcoal to form a mass to be rolled Into , 
cylinders of suitable length, and about 
4-10 of an In. In diameter. While roll- 
ing the sticks, powdered charcoal is em- 
ployed to prevent adhesion. When thor- 
oughly dry, the pencils are ready for use, 
and are managed as follows: One end is 
sharpened like a lead pencil, and ignite ; 
then, the glass having been scratehed with 
a diamond, the heated and glowing point 
of the pencil is carried close to the glass 
in the direction In which it is Intended 
tO'rSl^t -it.- 

2.— 'The following receipts produce a 
pencil burning more rapidly than the 
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above : Gum tragacanth, 1 dr. ; hot wa- 
ter, 10 dr. ; acetate of lead, 3 dr. ; finely 
powdered charcoal, 6 dr. Proceed as for- 
merly. 

3. — Sticks of willow or poplar, or any 
soft wood of about the thickness of a 
finger, are thoroughly dried, and immersed 
for about 7 days in a concentrated solu- 
tion of sugar of lead. When dry they 
are ready for use, and burn quite readily 
and evenly. 

Cracking Coal for Cutting Glass , — 
Powdered charcoal, 90 parts ; niter, 2 
parts ; benzoin, 1 part ; powdered trag- 
acanth, parts. Mix in fine powder, 

mass with water, roll into pencils, and 
dry. Let one of these, when ignited pass 
slowly over the glass, and cause a drop 
of water to fall in the hot parts, when 
it cracks. The crack may be led in any 
desired direction by means of the turning 
pencil. 

Drilling and Boring Glass. 

1. — In the Scientific American these di- 
rections are given : Make a solution of 
1 oz. of camphor, oz. of spirits of tur- 
pentine and 3 dr. of ether. Keep the 
end of the drilling tool wet with this 
fluid. The sharp corner of a freshly 
broken point of a file is one of the best 
drilling tools for this purpose. 



2. — To drill a hi’ln. hole In a glass 
shade, make a hole in a piece of wood 
or metal of the size that you desire to 
drill in the glass. Fasten it with bees- 
wax upon the glass for a guide. A piece 
of brass or copper tubing, quite thin, is 
supplied with emery (No. 1(^0) and water . 
and twirled between the fingers or with 
e bowstring. This will cut a hole in a 
fOMT inlnutes. You can feed the emery 
ahd water h little at a time through the 
tube. The sketch will give an idea as 
io the principle. 
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3. — Can be done with a hard drill and 
si>irlts of turpentine — a tedious and un- 
certain process, and only for small holes. 
A diamond drill is much better and cheap- 
er, if there are many holes to drill, if 
large holes are wanted, from *4 to 1 in., 
or larger, prepare a piece of thin tubing, 
of brass or copper, of the required size 
of hole, of 1 or 2 in. in length, with small 
spindle and grooved pulley attached, some- 
thing after the style of the watchmaker’s 
bow drill. Fasten upon the plate of glass, 
at the point to be drilled, a ring of metal 
or wood for a guide to keep the tubular 
drill in its place until the cut is started 
sufflciently to steady the cutter. Lay the 
glass plate horizontally, and work the 
drill perpendicularly with the bow, using 
one hand to steady the upper end of the 
drill stock. Feed emery (about No. 90) 
and water into the open end of the tube 
as fast as required. In a very short time 
you will cut a disk out of the plate. 

4. — For drilling holes in glass, a com- 
mon steel drill, well made, and well tem- 
pered, the Glassware Review claims to be 
the best tool. The steel should be forged 
I at a low temperature, so as to be sure 
not to burn it, and then tempered as 
hard as possible in a bath of salt water 
that has been well boiled. Such a drill 
will go through glass very rapidly if kept 
well moistened with turpentine in which 
some camphor has been dissolved. Dilute 
sulphuric acid is equally good, if not bet- 
ter. It is stated that at Berlin glass cast- 
ings for pump barrels, etc., are drilled, 
planed and bored like iron ones, and in 
the same lathes and machines, by aid of 
sulphuric acid. A little practice with 
these different plans will enable the op- 
erator to cut and work glass as easily 
as brass or iron. 

3. — The following directions were con- 
tributed to Design and Work by an op- 
tician : First make a saturated solution 
of camphor in spirits of turpentine ; then 
make a spear-shaped drill he size of the 
hole required ; heat the drill to a white:*' 
heat, and plunge into mercury, and It 
will then be very hard ; sharpen on an 
oilstone, knock drill in a bradawl handle, 
dip the end of drill into the above solti- 
tion, and work it as If you were working 
it through wood. It is no us€f fixing the 
drill in a drlllstock, because the motion 
all one way will not do. Keep the drill 
well moistened with the solution, and 
sharpen it when blunt. A file, dipipod 
into the solution, will file the hole larger 
and will not get blunt. 

6.— Small* rough, refuse diamonda, 
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in the end of a tin tube, make effective 
drills for glass. 

Etching. 

In the opaque etching of glass it has 
hitherto been thought necessary to use 
certain expensive fluorine salts in the 
preparation of etching solutions. It has 
been discovered by A. Lainer that com- 
paratively cheap etching can be prepared. 
In Dingler’s Polytechnisches Journal, 
Lainer gives two recipes which obviate 
the use of the more expensive fluorine 
salts. 

1. — Two solutions are first prepared : 
(a) Consisting of 10 grams of soda in 
20 grams of warm water; (b) consisting 
of 10 grams of potassium carbonate in 
20 grams of warm water. Solutions (a) 
and (b) are now mixed, and to the mix- 
ture is added 20 grams of concentrated 
hydrofluoric acid, and afterward a solu- 
tion (c) consisting of 10 grams of potas- 
sium sulphate in 10 grams of water is 
added. 

2. — This recipe contains the following 

ingredients : Water, 4 c.c. ; potassium 
carbonate, 1 13 grams ; dilute hydro- 

fluoric acid, 0.5 c.c. ; hydrochloric acid, 
0.5 c.c. ; potassium sulphate, 0.5 c.c. This 
mixture is treated with hydrofluoric acid 
and carbonate of potassium un^il It pro- 
duces the required degree of opacity on 
being tried upon a piece of glass. 

3. — But it appears that there is a still 
simpler process than eitheiwof these. It 
was Invented by Herr Kampmann, of Vi- 
enna. In preparing an opaque etching 
fluid, Kampmann uses a wooden vessel, 
the iron fittings of which are protected 
from the corrosive action of the acid 
fumes by a layer of asphaltous material. 
This vesel is filled to about one-flfth of 
its contents with strong hydrofluoric acid, 
which is then partially neutralized by 
cautiously and gradually adding some 
crystals of soda ; more soda is added, and 
the mixture is stirred with a small wood- 
en rod. The point at which the neutral- 
ization of the acid should cease is indi- 
cated by the mixture frothing and becom- 
ing sufficiently viscid to adhere to the stir- 
ring rod. It is, perhaps, hardly necessary 
to say that the acid fumes are highly 
injurious^ and that this process should 
i>e carri^ on In the open air, in order 
tq allow the vapor to pass rapidly away. 
Th€ most hygienic and satisfactory proc- 
ess of all wmild he to carry on the Opera- 
tion in a draught cupboard. The con- 
tents of this wooden vessel how consist 
^ ao^um fiuoride^^ the uimeutridiz^ 
hydrofluoric add. This mixture is how 


(Etching) 


transferred to a wooden tub, and diluted 
with from 5 to 10 times its volume of 
water, according to the degree of dilu- 
tion that Is desired. It is objectionable 
to use this mixture in a too highly con- 
centrated condition, for then the etched 
surface of the glass is irregular, coarse- 
grained, and apparently strewn with tiny 
crystals ; if, on the other hand, the dilu- 
tion be too extreme, the etched surfaces 
will be transparent instead of opaque. 
Either of these two conditions of the etch- 
ing fluid can easily be remedied ; for, if 
it be too strong, water must be added ; 
and if too weak, a small quantity of 
hydrofluoric acid, partially neutralized 
with soda, must be mixed In. 

4. — A good recipe for preparing a small 
quantity of this etching fluid Is the fol- 
lowing : Commercial hydrofluoric acid, 
240 c.c. ; powdered crystallized soda, 600 
grams ; water, 100 c.c. These etching flu- 
ids are best used by taking the following 
pi’ecautions ; The glass is first thorough- 
ly cleansed from all impurities, and is 
then provided with a rim of wax com- 
posed of the following ingredients : Bees 
wax, tallow, colophony and powdered as- 
phalt, kneaded together. The rim pre- 
vents the acid from spreading over those 
parts of the surface which it is not de- 
sired to etch. The glass is now etched 
for a few minutes with an ordinary etch- 
ing solution (H.F. — 1 : 10), which is then 
poured off, the surface being afterward 
washed with water and wiped as dry as 
possible with a piece of sponge. The sur- 
face is now ready for the opaque etching 
fluid, which is poured on till it forms a 
thick layer. The operation is allowed to 
progress for an hour, when the liquid is 
poured away and the surface washed with 
water. Water is further allowed to stand 
on the glass until a thin film of silicate 
is observed to form ; this film is then 
brushed off, and the surface finally 
cleansed with water, and the wax re- 
moved. By varying the action of this 
opaque etching fluid or paste, various de- 
grees of opacity may be produced, and if 
the opacity be greater than that which is 
desired, the surface can be cleared to any 
extent by using the etching solution of 
hydrofluoric acid. 

5. — ^Fancy work, with ornamental fig- 

ures, lettering and monograms, are most 
easily and neatly cut into glass hy the 
sandblast process. Lines and figures on 
tubes, Jars^ etc., be deepiy etchM 

by smartng thb surface of the glass with 
beeswax, drawing the Unes wldi a 
point, and exposing the hlass to die iup^ 
of hydrofiuoxic Hiis aOid Is 
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talned by putting powdered fluorspar Into 
a tray made of sheet lead, and pouring 
sulphuric acid on It, after which the tray 
Is slightly warmed. The proportions will, 
of course, vary with the purity of the 
materials used, fluorspar (except when in 
crystals) being generally mixed with a 
large quantity of other matter; but this 
point need not affect the success of the 
operation. Enough acid to make a thin 
paste with the powdered spar will be 
about right. Where a lead tray is not at 
hand, the powdered spar may be poured 
on the glass and the acid poured on it, 
and left for some time. As a general rule, 
the marks are opaque, but sometimes they 
are transparent. In this case, cut them 
deeply and fill up with black varnish, if 
they are required to be very plain, as in 
the case of graduated vessels. Liquid 
hydrofluoric acid has been recommended 
for etching, but is not suitable, as it 
leaves the sui'face on which it acts trans- 
parent. The agent which corrodes the 
glass is a gas which does not remain in 
the mixture of spar and acid, but passes 
off in the vapor. The following formula 
has been published under the title of 
“Etching Ink” : Ammonium fluoride, 2 
dr. ; barium sulphate, 2 dr. Reduce to 
a fine powder in a mortar, then trans- 
fer to a lead dish, and make into a thin 
writing cream with hydrofluoric acid 
(some make use of fuming sulphuric 
acid). Use a piece of lead to stir the 
mixture. The “ink” may be put up in 
bottles coated with paraffine, which can 
be done by heating the bottle, pouring in 
some melted paraffine, and letting it flow 
all around. The writing is done with 
a quill, and in about half a minute the 
ink is washed off. Extreme caution must 
be observed in handling the acid, since, 
when brought in contact with the skin 
it produces dangerous sores, very diffi- 
cult to heal. The vapor is also danger- 
ously poisonous when inhaled. 

6. — Mix In a lead flask 30 parts of 
ammonium fluoride, 15 parts of distilled 
water and 6 parts of pure sulphuric acid ; 
warm to 40® C. — ^but not higher — and 
add, after cooling, 6 parts of strong hy- 
drofluoric acid and 1 to 2 parts of gum 
arable in solution. Close the flask with 
a well fitting lead stopper. For jiarUcu- 
lairly delicate drawings the quantity of 
gum arabin shotild be increased. Steel 
pens or gCK^se quills may be used, 

parts; potas- 
sium sulpimte, 7 parts ; distilled water, 
.parts,;, 'Mm.. .. .V- . 

14 parts ; dietitted 
watery 5^ ; 4^id hydroc^oric^^ 


(Etching) 


parts. Mix. Dissolve in separate ves- 
sels, and mix the solutions only when re- 
quired for use. Write with a clean quill 
pen, being careful not to get too much 
of the liquid on the pen, as there is dan- 
ger of blotting. The writing or etching 
appears in the course of a half hour. 

9. — Commonly used for etching glass 
tumblers : Sodium fluoride, 1 oz, ; gla- 
cial acetic acid, 10 dr. ; water, 25 oz. 
Dissolve the sodium fluoride in water and 
add the acetic acid. The article to he 
etched is first coated with etching var- 
nish, which is scratched off where a pat- 

, tern is desired, and then immersed in 
the solution. The fluid Is sometimes ap- 
plied by means of a rubber stamp. 

10. — Ammonium fluoride, 10%; barium 
sulphate, 10% ; hydrofluoric acid, fuming, 
enough. Use enough acid to decompose 
the ammonium fluoride. 

11. — Ammonium fluoride, 10%; barium 
sulphate, 30% ; water, enough. This is 
made into a semi-liquid mixture, and may 
be applied with a common pen. 

12. — Sodium fluoride, 0.72% ; potas- 
sium sulphate, 0.14%; water, 240%. 
Make, and add to the foregoing, another 
solution, consisting of zinc chloride, 
0.28% ; hydrochloric acid, 40% ; water, 
40%. At the end of half an hour the 
design should be sufficiently etched. 



Saudblastlug Outfit 


13. — r^uidblastlng FrocesSi^TTie proo* 
ess here described consists in eorrodli^ 
glass by violently projecting sand up^n 
its surface by means of a ^ 

steam, fhe app^tus used is Ve|y 
Mnmle, and is shown In o\ir engriiyi^ 
Well dried sand, cnintained 
:di^l . vessel^- o.:, is .iaiow^. 
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continuous manner through the tube, c, 
whose length and inclination can be al- 
tered at will so as to regulate the fall of 
the sand. The tube conveying the cur- 
rent of air or steam terminates just above 
this spout, in a nozzle containing a se- 
I'ies of hne holes. The sand, urged on 
by the jet, is thrown violently against the 
glass plate, c, or other body placed with- 
ing its range, and thus exerts a corroding 
action. By varying the quantity of the 
sand, the volume and velocity of the cur- 
rent, as well as the diameter of the jet, 
more or less rapid effects are produced. 
In engraving on glass, very little pressure 
Is needed, the current from the bellows 
of an enameler’s lamp being quite suffi- 
cient. In this way the divisions on grad- 
uated tubes, the labels on bottles, etc., 
can easily be engraved in laboratories 
with but little trouble. The portions of 
the glass which are to remain clear are 
covered with paper, or with an elastic 
varnish, these substances being sufficient- 
ly exempt from the corroding action of 
the sand. 

14 . — Etching Glass by Means of Glue, 
— a, — Certain substances adhere to glass 
with such tenacity, that, upon being ab- 
ruptly separated, vitreous scales are often 
detached. This fact, Professor Callletet 
says, in La Nature, he noticed a long 
lime ago, while studying a process that 
should permit the soldering of glass to 
metals. The method of soldering then 
discovered is employed for adapting cocks 
or other metallic fittings to tubes de- 
signed to conduct gases under high press- 
ures. In order to solder a piece of metal 
to a glass tube it suffices to silver the 
latter in order to render it a conductor 
of electricity, and then to deposit upon 
the silvered portion a ring of galvanic 
copper, to which any metal whatever may 
be soldered with tin. The galvanic cop- 
per thus deposited adheres so tenanclously 
to the glass that, upon being detached, 
flakes of glass are removed at the same 
time. Silllcate of soda, which Is often 
used for uniting two pieces of glass, ex- 
hibits the same phenomena; but the de- 
taching of the surface of glass objects 
becomes particularly easy when either 
common glue or isinglass is employed. 

Cover a piece of ordinary or flint 
glass ivith a coat of glue dissolved in 
water ; the glue, upon contracting through 
tiae effect of desiccation, becomes detached 
from the glass, and removes numerous 
Jcales of varying thickness. The glass 
thus etched presents a decorative design 
that resembles ttie flowers of frost de- 
i^ited^ teihdow panes in winter. 
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When salts that are readily crystallizable, 
and that exert no chemical action upon 
the gelatine, are dissolved In the latter, 
the figures etched upon the glass exhibit 
a crystalline appearance that recalls fern 
fronds. Hyposulphite of soda and chlo- 
rate and nitrate of potash produce pretty 
nearly the same effects. A large number 
of mineral substances are attacked by 
gelatine. What is called “toughened” 
glass is easily etched, and the same is 
the case with fiuorspar and polished mar- 
ble. 

Thi.s etching of glass and different min- 
eral substances by the action of gelatine 
may be employed for the decoration of 
numerous objects. The process is as fol- 
lows : Dissolve some common glue in or- 
dinary water, heated by a water bath, 
and add 6% of its weight of potash alum. 
After the glue has become perfectly melt- 
ed, homogeneous, and of the consistency 
of cyrup, apply a layer, while it is still 
hot, to a glass object by means of a brush. 
If the object is of ground glass, the ac- 
tion of the glue will be still more ener- 
getic. In about half an hour apply a 
second coat, in such a way as to obtain 
a smooth, transparent surface, destitute 
of air bubbles. Now leave the object to 
itself, and after the glue has become so 
hard that it no longer yields to the press- 
ure of the fingernail (say In about 24 
hours), but the article in a warmer place, 
for example, in the kitchen range, in 
which the temperature must not exceed 
105® P. Allow to remain a few hours, 
and when the object is removed the glue 
will detach itself with a noise, and re- 
move with its numerous flakes of glass. 
All that the piece then requires it to be 
carefully washed and dried. The designs 
thus obtained are not always the same, 
the thickness of the coat of glue, the 
time of desiccation, and various other 
conditions, seeming to act in such a way 
as to modify the form and number of the 
flakes detached. 

It is Indispensable to employ glass ob- 
jects of adequate thickness, since in cov- 
ering what is called “muslin” glass with 
a layer of glue the mechanical action that 
it has to support during the desiccation 
is so powerful that it will break with an 
explosion. Glue, therefore, must not be 
allowed to dry in glass vessels, since 'diey 
would be corroded and broken in a very 
short time; 

b.— Pew trade sOcrets have been kept 
BO well ftmn the knowledge oiF general 
public ae the process of producing 
tSlUne cr : 
first neeessliy 
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ess is to have the glass which is to be 
oi’iiamented ground either by means of 
the sandblast or by the more troublesome 



A. Glass Vessel Etched by the Action of 
Glue and Alum 


use. In practice. It makes considerable 
difference which kind of glue is used. By 
repeated experiments it has been found 
that Irish glue is the best for the pur- 
pose. A wide brush is dipped in the 
glue and applied to the glass. The coat- 
ing should be a thick one, otherwise It 
will not be strong enough to do the work 
required. When the plates are coated 
they may be placed in racks, and the 
temperature of the room raised to 95 or 
100° F. They are permitted to remain 
at this temperature till they are perfectly 
dry, which will be in 10 to 20 hours. 

It is at this stage that the uncertain 
character of the glue shows itself. Under 
certain circumstances the glue will be- 
gin to crack and rise of itself, without 
any more manipulations ; but generally 
it will require to have a stream of cold 


means of grinding by hand. This is done 
by rubbing a stone with a flat side over 
the glass till it has lost its polish and 
become translucent. A thin layer of em- 
ery, kept wet with water, will facilitate 
the grinding, which should be as coarse 
as possible, and for which reason grind- 
ing done by the sandblast is preferable. 
After the glass has been found it should 
be kept scrupulously clean. Great care 
should be exercised that the surface is 
not touched by the hands. Any trace of 



B, Vessel Etched by Pure Glue 

grease is very apt to make the results 
uncertain. If the glass has, however, 
become contaminated, it may be cleaned 
very ktrong arntnonia, although glass 
which it has been necessary to clean is 
apt to be rather unreliable^ Good glue 
is placed in sufSclent water to cover it^ 
and allowed to soidt for 24 hours. If 



C. Toughened Glass Vessel Etched by 
Glue and Hyposulphite of Soda 

air suddenly strike it. If the plate is 
perfectly dry at this period, and of suffl- 
cient thickness, the top surface of the 
glass will be torn off with a noise re- 
sembling the crack of a toy pistol. Some- 
times the pieces of glue will leap 2 or 
3 in. in the air, and may even fly into 
the eyes and injure them. To guard 
against this it is customary for the work- 
men to wear a pair of spectacles fitted 
with plain glass. The glue wifi come off 
sometimes at the least expected times, 
notably If the plate with dried glue is 
ing carried from one room to anol||j^. 
Plates which have shown a decid^ dia^ 
inclination to chip have manifested a 
remarkable and unexpected activity, add 
have jumped into the face Of the person 
carrying them, iii suieh a manlier as m 
cause him to drop thein. The i^reiMl^ 
of the glue is very extraordinary. If thO 
glass has been coated on the hollow dr 
side of die glassy the slight leveri^ 
thus obtained is almost sure to bre^ M 
especially if the glass be single Stretyit. 


the water ^ absorbed during soakihg, 
more hiay be added. It is then llqueffed 

oyer a water bath, Ihd is tbea rea# to 
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Even plate glass is not vinfrequently 
broken. 

The result of the operation described 
may be either a design resembling ferns 
of various shapes and sizes, or it may be 
a circular design, exhibiting narrow, feath- 
ery appearances ; or, If unsuitable glue 
has been used, it may be of a nondescript 
apx>earance. If, after the glue has been 
applied, but before it has become any 
more than set, a piece of stout paper is 
pressed over it, and it is allowed to dry 
in this way, the glass will have less the 
appearance of feathers, but will be much 
coarser, and larger pieces will be removed. 

Some very elegant designs may be pro- 
duced by submitting the glass once more 
to the same operation, covering it as be- 
fore, and allowing the glue to chip This 
is known by the name of double chip. 
If the glass was covered with the small 
circles in the first place, the second time 
it will have an appearance very much re- 
sembling shells, and for this reason this 
has been called shell chip. 

If, instead of using ordinary glass, col- 
ored glass is employed, pretty and origi- 
nal effects may be obtained. The glass 
may be either colored clear through, or 
it may have only a thin coating on one 
side. In the latter case, in some places 
the entire layer of colored glass will be 
removed, and in other places only a very 
little, and will, therefore, give all the 
gradations between those two extremes. 
Glass which has been treated in this way 
may be silvered and gilded, and thereby 
made still more remarkable in appearance. 

Extremely elegant effects may be ob- 
tained by what is known as ‘'chipping to 
a line.” The design is ground in the glass 
by the ordinary sandblast process. After 
the glass has passed through the machine 
the protective coating (wax is generally 
used) is not removed, but is left on to 
keep the glue off those parts which are 
not intended to chip. The glue is then 
applied in a thick layer to the ground 
portion, and the process is carried on as 
usual. 

FirosliBg Glass. 

1.-— Rub over with a little bag of mus- 
iih hlled with fine sand, powdered glass, 
or ^indstone grit, and water. Some 
^nd be placed directly on the glass. 

the windows thoroughly, and 
mbisten #Ith hydrofluoric acid. When 
frbated eiibugh, wash t&p»roughly. 

a ga^urated soHttioh ^ alum 
watf^Vvanb'-w glass. -.the 

as tbe is 
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not likely to drain off. The more slowly 
I it Is cooled the more perfect the crystals 
will be. If desired, the alumn solution 
may be colored with cochineal, and, of 
course, the more solution used the thicker 
will be the crystals. 

4. — Dissolve 2 tablespoonfuls of Epsom 
salts In 1 pt. of lager beer, and apply 
the brush 

5. — Sandarach, 18 dr. ; mastic, 4 dr. ; 
ether, 4 oz. ; benzine, 16 to 18 oz. This 
mixture Is to be painted on the glass. 

6. — Frosted glass may be ornamented 
as follows r Choose some pretty pattern 
of lace curtains, lay it upon thin paper, 
and then with a pencil trace the outlines. 
After making as many layers as you re- 
quire patterns, cut out the designs at 
one time through the several layers of 
paper with sharp scissors. Fasten the 
pattern with tacks to the frame around 
each pane of glass you wish to decorate. 
Tie up a piece of putty in a piece of 
thin muslin, leaving enough of the latter 
to hold instead of a handle. With this 
dabble all over the part of the glass which 
the pattern leaves bare. When the pat- 
tern on the glass is dry remove the paper 
and varnish the glass. 

7. — Dip a piece of flat marble into 
glass-cutter’s sharp sand moistened with 
water ; rub over the glass, dipping fre- 
quently in sand and water. If the frost- 
ing is required very fine, finish off with 
emery and water. 

8. — As a temporary frosting for win- 
dows, mix together a strong, hot solution 
of epsom salt and a clear solution of 
gum arable ; apply warm. 

9. — Use a strong solution of sodium 
sulphate, warm, and when cool wash with 
gum water, 

10. — Daub the glass with a lump of 
glazier’s putty, carefully and uniformly^ 
until the surface is equally covered. This 
is an excellent indtatlon of ground glass, 
and is not disturbed by rain or damp. 

Electric Lights, To Fro^U — (See 
HOUSEHOLD FORMULAS.) 

Mirrors.’^O.^iti dressing the mirror, 
first clean It, and have it perfectly dry. 
A very pretty and pleasing effect is ob- 
tained by the use of a liquid called “ bot- 
tled frost” This, when applied to a mir- 
ror, and left to diy, will form in many 
shapes, all ladiatinir from a focus. This 
frost can be made in the following man- 
: Sour ale, 4 oz. ; magnesium sul- 
phate, 1 oz. Put on the mirror with a 
cieap sp©^* and dir- fe is 
now ■ .-.artist*;' aiid--.,.:l^i:v:'fpby' 
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nesium sulphate In soft water, somewhat 
warmer than the surrounding atmosphere. 
Dissolve sufficient dextrine to make a 
syrupy liquid, and add this to the solu- 
tion of magnesium sulphate. Filter quick- 
ly through thin muslin, and apply the fil- 
trate to the surface of the mirror, using 
a sponge, and applying the liquid plen- 
tifully. Let stand, and in the course of 
15 or 20 minutes the mirror will be cov- 
ered with a magnificent crop of fiower- 
like crystals, resembling the “ ice flow- 
ers ” of winter, which adhere firmly to 
the glass. These may be made to last 
indefinitely by giving them a coating of 
shellac dissolved in alcohol (the solution 
must be thin). This should be done, 
however, only during a long spell of dry 
weather. Beautiful and artistic effects, 
it is said, are produced by dissolving in 
a portion of the saline solution water- 
soluble anilines, which thus produce col- 
ored crystals. 

Gilding Glass. 

1. — Thoroughly clean the glass, then 
take some very weak isinglass size, and 
while warm float the glass where you in- 
tend the gold to be laid, with the size and 
a soft brush ; then lay the gold on with 
a gilder’s tip, previously drawing it over 
the hair of your head to cause the gold 
to adhere to it. Tilt the glass aside to 
allow the superfluous size to run away, 
then let it dry, and if it does not look 
sufficiently solid upon the face, give an- 
other layer of gold the same way. Where 
the black lines are to show, take a piece 
of pointed firewood, cut to the width the 
lines are needed, and with a straight- 
edge draw a line with the piece of wood, 
which, if made true and smooth, will take 
the gold off clean, and so square and 
sharpen up all the edges, lines, etc. 
When this is done, give a coat of Bruns- 
wich black thinned with a little turps, and 
the lines will show black, and it will pre- 
served gold. Try a small piece first, 
so as to all in order. 

2. —The proper fiux is anhydrous 

borax ; the neal gilding is effected by the 
aid of heat. For this purpose a solution 
of gold In aqua regia (chloride of gold) 
is precipitate by potash or green viti^l 
-^ finely divide powder (brown) con- 
sieng in luatalUc gold This is wa^ed 
drie and up with the fiux (an- 

hyth^ous b«»rax). Mix the same with oil 
of or gum water ; apply 

a tlm muffle, the 

v^llle oonsuiiie, 

. ' ■ hofakv'/meita':' ahd:' -firmly . atta<me8.o;te: - 
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3. — Gold powder is prepared Ijy rubbing 
down gold leaf with a little honey or 
thick mucilage or gum fluid in a porcelain 
dish until the gold Is completely trans^ 
formed into powder, after which the honey 
or gum, by repeated additions of warm 
water and pouring It off again, is washed 
away. The gold powder is then mixed 
with a strong borax solution, with which 
mixture the pattern Is traced. When it is 
dry, place the glass in an oven and expose 
it to very considerable heat. This causes 
a sufficient amalgamation of the borax 
and the glass, so that the gold is firmly 
attached to the latter. 

Grinding Glass Tube. 

It is very easy to true the interior of 
glass tube by chucking same (cemented 
hot by pitch) into a true hole bored by a 
slide rest in a wooden carver’s chuck, at- 
tached to a lathe face plate. Then grind 
out with fine emery the Interior by slid- 
ing a rod of steel one-third less diameter, 
fixed firmly and truly in the slide rest tool 
holder, so as to Just bear upon the de- 
scending side of the inner tube, as the 
former moves in and out, and is con- 
stantly supplied with plenty of water and 
fresh emery. Polish by wrapping a few 
thicknesses of alpaca or linen round the 
steel, and use finely washed rouge. This 
is the only way to’ get a perfectly true 
barrel. 

Ground Glass. 

Lainer recommends the following proc- 
ess in the Chemiker Zeitung i Mix 240 
c. cm. of commercial hydrofluoric acid of 
1.258 specific gravity with 600 grams of 
pulverized soda crystals, then dUute with 
1^000 c. cm. of water. After standing for 
some time a sediment is formed, and over 
it a clear solution. The thoroughly 
cleaned glass pane Is provided with a ^;^ix 
edge (prepared by kneading yellow wax 
with tallow, rosin and asphalt powd^) 
and pre-etched with common hydrofluoric 
acid (1 : 10) for some minutes to obtain 
an absolutely clean glass surface. Then 
wari) with water and vdpe the plate with 
a clean, soft i^onge until the surface is 
only slightly moist. Stir up the paste of 
the etching acid, and pour tiie mass % 
to 1 cm. high upon the pansi With this 
mixture a nice imimal deadening 
tained after one hour. If the add is 
having been used of ten, it 
act longer upon the plate of glass. The 
, liquid is poured back Into the vat, aod 
the is rinsed off with water, 

: thd'/water'-#:allowed;:tO' 
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face of the glass, can be removed witli the 
finger or a brush. The strong deadening 
obtained by this method can be fixed to 
any desired degree of transparency by 
etching with hydrofluoric acid. 

Lettering and Labeling. (See Etching 
Glass above.) 

Gold Letters on Glass . — Those parts of 
the glass which are to be gilded are 
painted with a saturated solution of 
borax ; upon the surface thus prepared 
gold-leaf is placed and pressed evenly and 
firmly by means of a piece of cotton. 
The glass is then gently and carefully 
heated over an alcohol lamp until the 
borax melts, after which it is allowed to 
cool. If the glass is to be decorated with 
gold letters or other designs the parts to 
which these latter are to be affixed are 
covered with a solution of sodium silicate, 
applied with a brush ; the gold-leaf is 
placed upon this layer and pressed down 
evenly with a plug of cotton. The object 
is warmed at about 136® F., in order to 
effect a partial drying, and the figures are 
then traced upon the gold-leaf by means 
of a lead pencil, the edges of the leaf 
trimmed off, and the object is dried by 
heating to a higher temperature. 

Siffns, — Hie words should be set up in 
the desired style and ^size of type, and 
several impressions made on transparent 
' paper. One of the impressions should 
be placed with its back to the glass and 
lightly attached to it at the edges. From 
the other sheets the letters should be 
separately and neatly cut, and stuck on 
the glass with the printed surface in con- 
tact with it The paste used for this 
purpose may be mixed with color re- 
sembling that of the printing. The letter- 
ing showing through to the other side 
gives the right position for the lettering 
to be applied. Air bubbles must be well 
rubbed out, or, if necessary, pricked open 
with a needle. When the letters pasted 
on are dry, all the paste adhering to 
the polished glass is removed with the 
aid of a clean cloth. To secure the let- 
ters, zinc white is rubbed down with 
thin linseed-oll varnish to make a paint 
with which the surface, including the 
hack of letters, must be painted over. 
Wisen everything is dry the center sheet 
is removed, and the lettering appears In 
bla<^ red, blue, or parti-colors, on a gray 
background. 

. 

t,^Make a tthlck paste of powider^ 
fii«brspar> place in ^^aden dish, . lisy Jihe 
glass to the diBh, and np* 
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ply gentle heat. This will give extremely 
fine matting. It should be done outdoors, 
or In a fume closet. 

2. — Dissolve gelatine, 20 gr. ; sodium 
fluoride, 20 gr. ; in warm water, 1 oz. 
Pour over glass, allow to set while level, 
and leave to dry. Immerse in hydrochlo- 
ric acid, H oz., water, 8 oz., for 30 sec- 
onds, then dry. 

3. — J. B. Miller contributes to Nemte 
Erfindung a description of a rapid and 
practical method of printing designs or 
labels on glass. The ink employed con- 
sists of French oil of turpentine, 90 parts; 
Burgundy pitch, 30 parts ; pulverized Syr- 
ian asphalt, 10 parts; pulverized mastic, 
2 parts. These are boiled together, and 
form a pasty varnish, which is spread 
out on a plate of ground glass, from 
which it is transferred to the rubber tire 
by means of a rubber roller. The ink 
must not be pvit on too thick. The glass 
is printed with this ink, and then dusted 
over with finely pulverized Syrian as- 
phalt and heated in a sheet-iron muffle 
until the ink and asphalt unite to form 
a brilliant varnish. If the glass is to 
be deeply etched the dusting with asphalt 
must be repeated. If the whole glass is 
not to be rendered matt, the remainder is 
covered, with the exception of a round or 
oval vignette, with a mixture of stearine, 
1 part; and tallow. 2 or 3 parts. It is 
then put in lye, and the part that is to 
be etched is well washed with water, when 
the glass Is put in dilute hydrofluoric 
acid for 5 minutes, rinsed with water, and 
put in the matt bath, where it Is left 15 or 
20 minutes. It is afterward cleansed 
^vith hot lye and polished. 

Mirrors. (See Silvering.) 

Opaque, To Bender Glass. 

1. — The following method renders win- 
dow glass non-transparent, iivhlle permit- 
ting light to pass thrpugh. Faint or pen- 
cil the glass with the following solution : 
Zinc sulphate, 3 parts; magpesium sul- 
phate, 3 parts; dextrine, 2 {mrts; water, 
20 parte. Mix. On drying, the mixture 
of salts crystallizes In fine needles, whldii 
prevents vision through the glass. 

2. --The following, If neatly done, ren- 
ders the glass obscure yet diaphanous : 
Rub up, as for oil colors, a sufficient 
quantlQr of sugar of lead With a httle 
boiled linseed oil, and dtetrilkite this uni- 
formly over the pane from the end of a 
hog-haired tool, by a dabbing. Jetking mo- 
tion. tmtil the appeai^^ 

is Obtained, It may be oinamtthted,^ w^^ 

■' perlecti^ .hani' -py- peMm:, 
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giving it such time to act as experience 
dictates, and then expeditiously wiping 
out the portion it is necessary to remove. 

3. — ^For this purpose, German bronze 
factories manufacture a special silver- 
bronze, with a matt glass luster. Any de- 
sired design or pattern can be applied on 
the glass — e.g., glass doors, which look 
like etched glass, and constitute a pretty 
decorative effect. 

4, — Panes may also be rendered matt 
and -non-transparent by painting them on 
one side with a liquid prepared by grind- 
ing whiting with potash water-glass solu- 
tion. After one or two applications the 
panes are perfectly opaque, while the 
room remains as light as before. 

Painting on Glass. 

Clear rosin, 1 oz. ; melt in an iron 
vessel ; let cool a little, but not harden ; 
then add oil of turpentine sufficient to 
keep it in a liquid state. When cold, use 
it with colors ground in oil. 

Platinum Deposits on Glass. 

The following method of depositing 
brilliant films of platinum on glass was 
devised by Professor Bottger. In order 
to succeed in coating porcelain or glass 
with a perfectly faultless film of plati- 
num. of the brilliancy of silver, it is in- 
dispensably requisite to make use of per- 
fectly dry platinum chloride, which must 
be as free from acid as possible. To that 
end, pour some oil of rosemary over the 
perfectly dry platinum chloride, In a small 
porcelain mortar, and knead it up with 
the paste, renewing the oil about three 
times, and continue this operation until 
at length there is produced from the 
brownish-red chloride a soft plaster-like 
mass, the color of which is as black as 
pitch, and wherein no particles of unde- 
composed platinum chloride are discov- 
erahle. The oil of rosemary assumes 
hereby a more or less yellow color, in 
consequence of Its partially 
chlorine from the platinum chloride. When 
at length we have arrived at converting 
the whole of the platinum chloride Into 
the black plaster-looking mass spoken of. 
rub it well up with the pestle, after pour- 
ing the oil of rosemary off, with aitout 
five times Its weight of oil lavender, 
add continue to do so until it has b^nm 
a p^ectly homogen^ thin fluid, it 
must then be left to H hour or 

m f or it la not tiuta after interval 
that it can fee use^ with advantai^ for 
niatinljsing. Far the production of the 
waant la m 
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as may be, and in the thinnest possible 
coat, to the objects of porcelain, earthen- 
ware or glass, by means of a soft, deli- 
cate brush. The thinner the coat of the 
above described preparation the more brU- 
liant the film of platinum subsequently 
proves. When the articles have been gone 
over as thinly as possible with the fluid, 
conformably with these instructions, all 
that is required further Is to subject them 
for a few minutes to a very low, scarcely 
perceptible red heat, either in a muffle, or 
in the flame of a Bunsen gas blowpipe, 
used with caution. The articles receive 
from this baking (supposing always that 
the temperature described has not been 
exceeded), without requiring any subse- 
quent treatment, an incomparably beau- 
tiful luster, as brilliant as silver. If, by 
any oversight, the coating of platinum 
upon the articles has turned out faulty, 
or in the case of breakage occuring dur- 
ing the baking, every trace of the metal 
may be recovered with facility, from the 
objects that have suffered, by means of 
the following very simple galvanic proc- 
ess, without being obliged to have recourse 
to the use of aqua regia. Nothing more 
Is required than to pour common hydro- 
chloric acid over them, and then touch 
them with a zinc rod. On doing this, as 
quick as lightning, in consequence of the 
hydrogen evolved both at the upper and 
lower surface of the film of platinum 
which acts as the negative pole, we see 
the shining metallic coating peel off in 
the form of infinitely thin leaves, from 
the base of porcelain or glass, and, not- 
withstanding the specific gravity of the 
metal, ascend partially, and float on the 
surface of the acid. On separating the 
hydrochloric acid by the use of a filter, 
the whole of the platinum, which would 
be otherwise lost, is recovered, so that no 
complaint arises as to the waste of any 
of the metal in question. Prepare at once 
only as much of the platinzlhg fluid as 
is required for the day's use, inasmuch 
as it loses in efficiency by keeping. That 
which forms the active principle in th^ 
flidd, which results from treating plati- 
num chloride with oil of mveniter, as., 
above described, Is an organic platinum 
Balt, which, In point of fact, one caii ob- 
tain^ aft^ tome time, In the form of small 
elongated’ octahedral crystals, of a phto 
yellowish color, by washliig out carefugj^ 
with alcohol a tolerable quantity of tito 
fluid. crystals have the prtmm^ty 

of taking lire with a btimajtt fl^ 
behfik brought hear a lighted 
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Powdering, 

Powdered glass is frequently used in- 
stead of paper, cloth, cotton or sand for 
filtering varnishes, acids, etc. It is not 
soluble or corrodible. Sand, if purely 
silicious, would be better, but such sand 
Is difficult to get ; it too often contains 
matters which are easily corroded or dis- 
solved. Powdered glass, when glued to 
paper, is also used for polishing wood 
and other materials. It cuts rapidly and 
cleanly, and is better than sand for most 
purposes. Glass Is easily pulverized after 
being heated red hot and plunged into 
cold water. It cracks in every ^direction, 
becomes hard and brittle, and breaks with 
keenly cutting edges. After being pound- 
ed in a mortar it may be divided into 
powders of different degrees of fineness 
by being sifted through lawn sieves. 

Silvering Glass. 

1. — ^Ordinary water must never be used 
in silvering ; it must always be distlled 
water. (a) Reducing Solution : In 12 
02 . of water dissolve 12 gr. of Rochelle 
salts, and boll ; while boiling, add 16 gr. 
of nitrate of silver dissolved in 1 oz. of 
water, and continue the boiling for 10 
minutes more ; then add water to make 
12 oz. (b) Silvering solution : Dissolve 
1 oz. of nitrate of silver in 10 oz. of 
water, then add liquid ammonia until the 
brown precipitate is nearly, but not quite, 
all dissolved ; then add 1 oz. of alcohol, 
and sufficient water to make 12 oz. To 
silver: Take equal parts of (a) and (b), 
mix thoroughly, and lay the glass, face 
down, on top of the mixture while wet, 
after it has been carefully cleaned with 
soda and well rinsed with clean -water. 
Distilled water should be used for mak- 
ing the aolutions. About 2 dr. of each 
will silver a plate 2 in. square. The 
dish in which the silvexdng is done should 
be only a little larger than the paltb. The 
solution should stand and settle for 2 or 
3 days before being used, and will keep 
good a long time. 

2. — (a) Nitrate of silver, 1 oz.; water, 
10 oz. (b) Caustic potash, 1 oz. ; water, 
IQ oz^ (c) Glucose/ % oz. ; water, 10 
qs^ The above quantities are those esU- 
mated for 250 aq. In. of surface; add am- 

m (a) till the turbidiiy 

01 ^ is just bleared; now a<^ 

<b)^ and ag»in ammonia to dear; then 
a ; adij^lon, drop by till the 

turbid ; 

atafaee. ■■ 'film ■ was obtatiij^'l'm '' , 

tites at a teniperature of F, 


3. — First take 80 gr. of nitrate of sil- 
ver (either lunar caustic or the crystal- 
lized salt), and dissolve It in 10 oz. of 
water, preferably distilled or rain water. 
To this add 2 oz. of alcohol and 2 oz. 
of aqua ammonia. The ammonia is added 
to the solution, drop by drop, until the 
precipitate at first formed is dissolved. 
The solution is then allowed to settle for 
3 or 4 hours, when it is ready for use, and 
forms solution No. 1. Then take 6 oz. 
of water and dissolve it in 24 grams" of 
nitrate of silver, and add to the same 
30 grams of arsenite or tartrate of cop- 
per, and then add, drop by drop, sufficient 
aqua ammonia to dissolve the precipitate 
of oxide of silver at first formed, and the 
arsenite or tartrate of copper, after which 
add 2 oz. of alcohol. Then make a sepa- 
rate solution of 48 grams of potassa in 
16 oz. of water. This last mentioned so- 
lution is brought to a boiling tempera- 
ture in an evaporating dish, after which 
the solution of nitrate of silver and ar- 
senite or tartrate of copper is added, drop 
by drop, to the boiling solution of po- 
tassa, and the boiling is continued for 
about an hour, or until a white film col- 
lects on the surface, after which it is 
allowed to cool and filter, when it is ready 
for use, and forms solution No. 2. In 
deposting the alloy upon the glass, take 
a suitable quantity of filtered water, pref- 
erably rain or distilled water, and add 
to it equal parts of solutions Nos. 1 and 
2, and mix the whole thoroughly, and ap- 
ply this solution in any convenient man- 
ner to the glass to be coated, and the 
deposition imediately commences, and Is 
allowed to continue, say, for about 10 
minutes, until the metal in solution is 
entirely exhausted, when the glass will 
be covered with a coating of the alloy, 
having a brilliant reflecting surface ad- 
joining the glass, in order to increase 
the durability of the coating it is pref- 
erable to deposit a second coating upon 
the first, which is done by repeating the 
operation before the first coating IS dry, 
and after the coating is completed, geneis 
ally cover the whole with a heavy boat 
of asphaltitin varnish, although this is 
not absolutely necessery, as the metallic 
alloy is sufficiently hard to stand c»di- 
nary wear v^tJioMt It. By the above de- 
scribed having alt die 

qualities of hardness and durability of Hie 
ordinary alleys of ^per and stiver Is 
. dc^sited. 'tbe-^irlass, aiid;.'''me’'-0ei^; " 
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may be employed in conjunction with the 
nitrate of silver. 

4. — Silvering solution : Dissolve 48 gr. 
of silver nitrate in I oz. of distilled water, 
and to the solution add ammonia water 
until the precipitate at first thrown down 
by it is nearly, but not quite, redissolved 
Let stand for an hour or two, then filter, 
and to the filtrate add sufficient distilled 
water to make 12 fl.oz. Reducing solu- 
tion : In a fiask of sufficient capacity 
dissolve 12 gr. of sodium and potassium 
tartrate (Rochelle salt) in 1 oz. of dis- 
tilled water. Bring to a boll, and while 
I oiling add 2 gr of silver nitrate dis- 
solved in 1 dr. of distilled water. Let 
’)oil for 3 or 4 minutes, then remove from 
the fire ; let cool down, and after letting 
stand a few minutes filter through paper. 

To the fllterate add sufficient distilled water 
to make, as before, 12 floz. To use: 
Make the glass to he silvered chemically 
clean on the side on which the silver is 
to be deposited To effect this, cleanse 
first with sulphuric or nitric acid, rinse 
in running water, and then flood with 
liquor potassae. If necessary, to get rid 
of grease, repeat these processes, rinse in 
running water, and finally in alcohol. Be 
careful not to let your fingers come in 
contact with the surface after cleansing, 
but handle the plate either with clean 
wooden forceps or in such manner that 
nothing comes in contact with the cleaned 
surface. To silver, equal parts of the 
fluids are necessary. As the deposition 
of the metal goes on from every direc- 
tion at once, but is strongest and best 
at the top, smaller mirrors are silvered 
by suspending the glass, cleaned surface 
downward, over a vessel having the same 
superficial area as the glass, set perfectly 
level, and filled with the mixed liquid. 
The surface of the glass should exactly 
touch that of the liquid at all points, and 
care should be taken that no bubbles or 
air spaces are left between the siufaces. 

In warm weather, all that is necessary is 
to place the vessel and glass where the 
direct sunlight (or a strong diffused light) 
ciin reach It ; but in cold weather the 
apparatus should be kept at a tempera- 
ture of from 90 to 110® F. The liquid 
at first becomes intensely black, but clears 
up as the reduction progresses. As soon 
as It becomes somewhat clear the process 
should be stopped, the glass removed and 
rinsed under running water, and allowed 
to dry spontaneously. The silvered sur- 
face should subsequently be varnished 
with a strong solution of shellac into 
which some thickennig powder (such as 
English red) has been stirred. While the 
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silvering and reducing liquids are the 
same, larger mirrors are treated very dif- 
ferently. 

5 — Di.ssoIve 120 gr of silver nitrate in 
2 oz. of distilled water, and pour this 
solution quickly into a boiling solution 
of 96 gr. of Rochelle salt in about 2 oz. 
of water. When cool, filter, and make 
up to 24 fl oz. with distilled water. Now 
make a separate solution of 120 gr. of 
silver nitrate in 2 oz of distilled water. 

I and add ammonia until the precipitate is 
nearly redlssolved Make up to 24 fl.oz. 
with distilled water. For use, mix equal 
quantities of these two solutions Just be- 
fore the silvering is to be done. 

6 — Dissolve 96 gr. of silver nitrate in 
2 oz. of distilled water, and add ammonia 
I until the precipitate is nearly dissolved ; 
filter, and make up to 24 fl.dr. with dis- 
tilled water. Now make a separate so- 
I lution of 24 gr. of Rochelle salt in 2 oz. 

1 of distilled water : boil this, and while 
boiling add 4 gr. of nitrate of silver, pre- 
viously dissolved in 2 dr. of water. When 
' cool, filter, and make up to 24 fl.dr. For 
use, mix equal quantities of the two so- 
' lutions Just before the silvering is to be 
done. 

7. — Pure silver nitrate, 10 gr. to 1 oz. 
of distilled water ; add carefully, drop by 
drop, strong ammonia, until the brown 
precipitate is redissolved. AVhen adding 
the ammonia keep stirring with a glass 
rod. In another bottle make a solution 
of 10 gr. of pure crystallized Rochellee salt 
to 1 oz. of distilled water ; then, when 
you haves all ready, pour on sufficient to 
cover all the glass, using two-thirds of 
j the silver solution and one-third of the 
Rochelle salt. The mirror can be pre- 
pared well by cleansing It with a little 
wet rouge and polishing dry with a wash- 
I leather ; then warm the glass before the 
] fire, or by letting it lie in the sun, to 
about 70 to 80® F. Pour on the solution 
as described above, and let it stand In the 
warm sunshine H to 1 hour. When sil- 
vered, pour on it some clean soft or dis- 
tilled water, and while still wet wipe it 
very gently all over with a little soft 
wadding, wet ; this will take off all the 
roughness, so that it will take but little 
rubbing with the rouge leather to polish 
it. When perfectly dry It is easily rubbed 
up to an exquisite polish. 

8.— Place a sheet of glass, previously 
washed clean with water, on a table, and 
rub the whole surface with a rubber of 
cotton, wetted with distilled water, and 
afterward with a solution of Hodielle salt 
in distilled water, 1 part of salt to 200 
parts of water. Then take a solution, 
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previously prepared by adding silver nl* and drop some of this in the ammoniated 

trate to ammonia of commerce, the silver solution, drop by drop, the same as the 

being gradvially added until a brown pre- ammonia was added. This will make the 

cipltate commences to be produced ; the solution muddy again — more yellow than 

solution is then filtered. For each square brown. Use care with the silver solu- 

yard of glass take as much of the above tion. as any spilled on the hands will re- 
solution as contains 20 grams (about move the skin. Now add the potash so- 

309 gr.) of silver, and to this add as lution, and the mixture will go blackish, 

much of a solution of Rochelle salt as After this continue dropping ammonia in, 

contains 14 grams of salt, and the stirring with a glass rod all the time, un- 

strength of the latter solution should be til the solution begins to clear again. It 

so adjusted to that of the silver solu- will not get as clear as before, as there 

tion that the total weight of the mixture will be numberless black particles. Pil- 

above mentioned may be 60 grams. In ter the solution by pouring it through a 

a minute or two after the mixture is made funnel in which is a plug of cotton wool 

it becomes turbid, and it is then immedi- or a filter paper. Now add more of the 

ately to be poured over the surface of ’ spare silver solution, drop by drop, stir- 
the glass, which has previously been ring all the time, until a very faint pre- 
placed on a perfectly horizontal table, but cipitate again occurs, then immediately 

the plate is blocked up at one end to stop dropping the solution. Prepare the sil- 

give it an inclination about 1 in 40 ; the vering dish, set it level, and pour the solu- 

liquid is then poured on in such a man- tion in ; add sufficient distilled water to 

ner as to distribute it over the whole make It the right height in the dish. Pour 

surface without allowing it to escape at the glucose solution in, and stir together, 

the edges When this is effected the plate Immerse the surface of the mirror glass 

is placed in a horizontal position at a gently, holding it slanting as it Is lowered 

temperature of about 68® F. The silver in, so that air bubbles will not be held 

will begin to appear in about 2 minutes. under. By the time the glass is in posi- 

and in 20 to 30 minutes sufficient silver tion the solution will be a pale reddish- 

will be deposited. The mixture is then purple color, and will grow darker. A 

poured off the plate, and the silver it fine deposit of silver will soon come, and 

contains is afterward recovered. The will be complete in from 10 to 20 min- 

surface is then washed four or five times. utes. Will wash the mirrow with water, 

and the plate is set up to dry. When dry, and place on edge to dry. The film can 

the plate is varnished by pouring over it be polished with fine wash-leather over 

a varnish composed of gum dammar, 20 a pad of cotton wool for about 1§ min- 

parts ; asphalt or bitumen, 5 parts ; gutia utes. The polishing must be gently done, 

percha, 5 parts ; benzine, 75 parts. The 10. — Brashear^s Process. — The most Im- 

varnish will set hard on the glass, and portant thing is the sugar solution form- 
the plate is then ready for use. ing the reducing agent. This greatly 

9. — The following is a successful method improves by keeping — a solution that has 

for the inexperienced, and produces a been made some months ^ing much more 

fixed, hard film of good density. Get effective than a newly-made one. It is 

three open glass jars or tumblers, and convenient to have always some Wlnches- 

chemically cleanse them with nitric acid. ter quarts of It in stock for use. For con- 

Dissolve 180 grains of nitrate of silver venlence his proportions may be varied 

in 3 oz. of distilled water in one of the slightly, and are thus given : For the 

tumblers. (When dissolved, take % oz. sugar solution add to 10% of loaf sugar, 

of this solution and put It aside in an- in distilled water, 10% of alcohol and 

other jar or bottle, this also being chemi- %% of nitric acid. Solutions of 10% 

cally clean.) in another of the tumblers of silver nitrate and of caustic potash 

dissolve 150 grains of caustic potash are separately prepared, the latter one as 

(piare by alcohol) in 2% oz. of distilled wanted. These, with sufficient ammonia, 

water. In the third tumbler dissolve 75 and a very dilute solution of silver nitrate, 

grains of chemically pure glucose in 2% and also a similar Very dilute one am- 

02 . of water. Now take the first tumbler monia, are prepared, the latter in order 

with the silver solution in It and drop to obtain that pale brown color of the 

some pure ammonia into it until the solu- ammoniated solution of silver nitrate dmt 

tion becomes a muddy-brown colbr. Con- ig absolutely necessary to have before add- 

tinue dropping the ammonia tmtll the so- ing the reducing n^nt Having aeleoted 

lutioh becomes clear again and lo<dE8 as it a suitable dish to contain the Iiqui4 

was b^ore the ammonia was added. Now which the mirror can be placed face tlown- 

take the; separate oz. of silver soihtiou ward, with about m 

; ■GAUTl<>N.^^^ add ' 'amnibniia slowly - 'and ..'with" ■^gog^^^''^■ 

explositkms occasionally occur even in the of ei^ert chetalsts, 
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underneath, find, on the basis of 1 part 
of silver-nitrate solution to 4 parts of the 
total required liquid, the amount of silver 
solution needed : to this add ammonia till 
the first formed precipitate is dissolved, 
then add half this quantity of the potash 
solution (this is a variation from Mr. 
Brashear’s formula that has been found 
to work well), and again add ammonia 
till the mixed solution is quite clear, tak- 
ing care to put in only sufficient ammo- 
nia for that purpose ; then add the weak 
solution of silver nitrate till a clear brown 
color is obtained : should this become a 
dark brown, some of the weak solution 
will bring it to a pale brown color, which 
must persist if the solution is left stand- 
ing some time. The mirror, previously 
cleaned with nitric acid and distilled wa- 
ter, and suspended in the dish in distilled 
water of sufficient amount to make up, 
on addition of the solutions, the total li- 
quid required, is lifted out, and the pre- 
pared solutions are mixed with the dis- 
tilled water and an amount of the reduc- 
ing solution equal to about one-half that 
of the silver-nitrate solution, more or less, 
as the temperature Is under of above 60® ; 
as soon as all is intimately mixed the 
mirror is immersed with one movement, 
beginning by dipping the edge first, and 
lowering so as to prevent any air bubbles 
forming under the glass. In 3 to 5 min- 
utes the silver begins to form on the mir- 
ror, the solution changing from pink to 
dark brown or black ; the film thickens 
quickly, and in 25 to 30 minutes sufficient 
silver is deposited. The mirror can then 
be washed and put to soak in distilled 
water for a few hours, then taken out, 
and dried and polished in the usual way ; 
that is, with a soft pad of clean chamois, 
and going all over the mirror with light 
strokes till the bloom is all removed and 
a fair polish is obtained, finishing with 
a very little of the finest washed rouge, 
quite dry, lightly dusted on the pad. It 
is very important to well consolidate the 
film of silver by the unrouged pad before 
using any polishing powder. It is a ve^ 
good plan for any one who is not in the 
habit of silvering, or to whom the process 
is trange, to try the proportion of the 
solutions oh some small pieces of glass 
tlU a satisfactory proportion for the tem- 
p^attii^ (for that Is the chief factor in 
varyihg the amount of reducing solution 
ne^ssary) of the room in which he is 
working. The most important thing (^t- 
er the solutions) Is the proper cleansing 
of the glass^ for oh the proper prepare- 
tjon of the surface of the glass a very 
gl^t deal depends. As already stated, 

' vm 


this process Is used when the glass to- 
be silvered can be suspended in the liquid ; 
It is not suitable when we attempt to 
silver surfaces face upward. The mud 
formed settles down, and prevents any 
proper deposition of silver : this was a 
source of considerable trouble when it was 
required to silver a 3-ft. mirror, and a 
pneumatic arrangement was eventually 
made to hold the mirror by the back, so 
that it could be silvered face downward, 
and up to that size the silvering could 
be managed. 

11. — Barton's Process. — (a) Nitrate of 
silver, 25 gr. ; distilled water, 1 oz. (b) 
Pure potash, 25 gr. ; distilled water, 1 oz. 
(c) Solution A, 1 part ; solution B, 1 
part. Ammonia to just dissolve the pre- 
cipitate ; solution A to just cause a dis- 
coloration. (d) Loaf sugar, 2,700 gr. ; 
distiller water, 20 oz. ; nitric acid, 2 dr. ; 
strong alcohol, 10 oz. ; distilled water, to 
make 80 oz. For use: Solution (c), 1 
oz. ; solution (d). 1 dr. Solution (c) is 
I subject to slow decomposition ; solution 
! (d), on the contrary, improves by keep- 
1 ing. 

I 12. — ^Draper’s Method. — ^Dissolve 500 
; gr. of Rochelle salts in 3 oz. of water ; 

dissolve 800 gr. of nitrate of silver in 3 
i oz. of water ; add silver solution to 1 oz. 

’ of strong ammonia until brown oxide of 
I silver remains undissolved, then add al- 
i ternately, ammonia and silver solution 
i carefully until the nitrate of silver Is 
exhausted, when a little of the brown 
precipitate should remain ; filter. Just 
before using, mix with the Rochelle salt 
; solution, and dilute to 22 oz. Clean the 
mirror with nitric acid or plain collodion 
and tissue paper. Coat a tin pan with 
beeswax and rosin, equal parts. Fasten 
a stick, % in, thick, across the bottom. 
Pour in the silvering solution. Put in 
quickly the glass mirror, face downward, 
one edge first. Carry the pan to the 
j window and rock the glass slowly for 
% hour. Bright objects should now be 
scarcely visible through the film. Take 
out the mirror ; set it on edge on blotting 
paper to dry. When thoroughly dry,, lay 
it, face up, on a dusted table; stuff a 
piece of soften thin buckskin loosely with 
cotton, and go gently over the whole sU- 
v&t surface with this rubber, in circular 
strokes. Put some very fine rouge on 
a piece of buckskin, laid fiat on the table, 
and impregnated the rubber with It The 
best stroke for polishing is a motion In 
small circles, at times going gradually * 
around on the mirror, at times aoross, bs?; 
the various ohords. At the end of nh ; 
hour of ooitiinuous gentle rubbing« wl# 
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occasional touches on the flat, rouged 
skin, the surface will be polished so as 
to be perfectly black in opaque positions, 
and, with moderate care, scratchless. It 
is best, before silvering , to warm the bot- 
tle of silver solution and the mirror in 
water heated to 100® F. 

13 . — ^Drayton\s Process. — (This may be 
considered as the earliest of the nitrate 
of silver methods.) A mixture is made 
of 1 oz. of coarsely pulverized silver ni- 
trate, H oz. of spirits of hartshorn and 
2 oz. of water, which, after standing for 
24 hours, is Altered, the deposit upon 
the filter, which is silver, being preserved, 
and an addition is made thereto of 3 oz. 
of spirits of wine; at 60® above proof, or 
naphtha ; 20 to 30 drops of oil of cassia 
are then added ; and after remaining for 
about 6 hours longer the solution is ready 
for use. The glass to be silvered with 
this solution must have a clean and pol- 
ished surface ; it is to be placed in a hori- 
zontal position, and a wall of putty or 
other suitable material is formed around 
it, so that the solution may cover the 
surface of the glass to the depth of H 
to H in* After the solution has been 
poured on the glass, 6 to 12 drops of a 
mixture of oil of cloves and spirits of 
wine, in the proportion of 1 part, by 
measure, of oil of cloves to 3 parts of 
spirits of wine, are dropped into it at 
different places ; or the diluted oil of 
cloves may be mixed with the solution 
before it is poured upon the glass ; the 
more oil of cloves used the more rapid 
will be the deposition of the silver, but 
the operation should occupy about 2 hours. 
When the required deposit has been ob- 
tained the solution is poured off, and 
as soon as the silver on the glass Is 
perfectly dry it is varnished with a com- 
position formed by melting together equal 
quantities of beeswax and tallow. Tlie 
solution, after being poured off, is al- 
lowed to stand for 3 to 4 days in a dose 
vessel, as it still contains silver, and may 
be again employed, after filtration and the 
addition of a sufBcient quantity of fresh 
ingredients to supply the place of these 
which have been used. About 18 gr. of 
silver nitrate are use for each square 
fbot of glass, but the quantity of spirit 
varies somewhat, as its evapomtlon de- 
pends npm the temperature of the atmos- 
pheire and the duration of the proqess, By 
the addition of a amall quimtlty of oil 
of or thyme, die color pf the 

sdver may varied. The oil pf cas»ia 
purchased of different maindeeWeta 
Ties in qoai^ j therefore, on toiled 


with the solution, It must be filtered pre- 
vious to use. 

14. — Martin’s Method. — (a) Nitrate of 
silver, 175 av.gr. ; distilled water, 10 
av.oz. (b) Nitrate of ammonia, 262 
av.gr. ; distilled water, 10 av.oz. (c) 
Pure caustic potash, 1 av.oz. ; distilled 
water, 10 av.oz. (d) Pure sugar candy, 
% av.oz. : distilled water, 5 av.oz. Dis- 
solve, and add tartaric acid, 50 av.gr. Boil 
in a flask for 10 minutes, and, when cool, 
add alcohol, 1 av.oz. ; distilled water, q. s. 
to make up to 10 oz. For use, take equal 
part of (a) and (b) ; mix together also 
equal parts of (c) and (d), and mix in 
another measure. Then mix both these 
mixtures together in the silvering vessel, 
and suspend the mirror face downward in 
the solution. 

15. — Palmier i’s Process. — Professor 

Palmierl has devised a process for silver- 
ing glass by means of a reducing action 
on the salts of silver, which is said to 
have the advantage of producing a very 
brilliant metallic deposit. When Into an 
ammoniacal solution of silver nitrate is 
poured, first a little caustic potash, and 
then a few drops of glycerine, the reduc- 
tion begins at once ; and this action is 
accelerated if ether or alcohol be added 
to the mixture. A moderate heat and 
darkness are said to increase the bril- 
liancy of the precipitate, and darkness 
also favors the adhesion of the deposit to 


the mirror. 

Solution 1, Silver nitrate, 1 oz. ; 
water, 10 oz. Solution 2. Caustic pot- 
ash, 1 oz. r water, 10 oz. Solution 3. 
Glucose, % oz. ; water, 10 oz. 

The above quantities are those esti- 
mated for 260 sq. in. of surface. Add 
ammonia to solution No. 1 till the tur- 
bidity first produced is Just cleared. Now 
add No. 2 solution, and again ammonia 
to clear ; then a little solution, drop by 
drop, till the appearance Is decidedly tur- 
bid again. Then add No. 3 solution, and 
apply to the clean glass surface. A film 
was obtained in 43 minutes at a tempera- 
ture of 66® F. The plate of glass was 
rather large : 37 in. diameter and 4% in. 
thick, and weighed 4 cwt ^ 

Slivering Solution.— In 1 oz. distilled 
or pure rain water, dissolve 48 gr. €fry^ 
tallized silver nitrate. Precipitate by 
adding strongest water of ammonia, ana 
continue to add the ammonia, drop by 
dw>p, stirring the solution with a gl^ 
rod, until brown precipitate Is neai^ 
but not q^te/ redlssolved, 
add dlstaied water IP make n- ^ 

Reducing ^n 1 

distilled, raln.,w«ieipi,;l?::;pp" 
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potassium and sodium tartrate (Rochelle 
or Selgnette salts). Boll in a flask, and 
while boiling add 2 gr. crystallized silver 
nitrate dissolved in 1 dr. water. Continue 
the boiling 5 to 6 minutes. Let cool, filter, 
and add distilled water to make 12 fl. dr. 

To Silver. — For a mirror 1% to in. 
diameter, take an ordinary 2 oz. gradu- 
ated glass ; procure a piece of thin wood 
(cigar box will do) long enough to go 
across the top of it, and through the cen- 
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ter of the wood thrust, as shown here, 
a wire 7 to 8 in. long. After cleansing 
the glass to be silvered by immersing it 
in sti*ong nitric acid, washing in liquor 
pot^assae, and throughly rinsing with dis- 
tilled water, with a bit of sealing wax 
attach one end of the wire to its face, 
as in the cut. If the glass has had mer- 
curla amalgam on it. It will probably be 
necessary to clean the back with rouge. 
On having this surface perfectly chemi- 
cally clean, depends in a great measure 
the success of the operation. 

Having attached the glass to the wire, 
lay the strip across the graduate, move 
the glass disc downwards until it nearly, 
but not quite, touches the side of the 
graduate all round, taking care that Its 
edges shall be as nearly level as possible. 
Having ascertained the height in the grad- 
uate at which the disc .should stand, bend 
or clamp the wire so that it cannot slip. 
In the ordinary graduate, with a mirror 
1% in. diameter, this will be at the 6 
dr. mark, as nearly as may be. Remove 
the glass and pour into the graduate 
enough of equal quantities of the two so- 
lutions to nil the graduate exactly to die 
previously ascertained level. Stir the 
solutions so that th^ will become thor- 
oughly mixed, and replace the disc to be 
silvered, taking great care that the sui^ 
face to be Silver^ shall come In contact 
v^lth the idiveilhg^^^ to exactly at all 
l^nts. The thsc should he: cai^ 
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lUlly before replacing, and should be put 
in while wet. Great care should be taken 
that no air-bubbles remain on the surface 
of the solution, or between it and the sur- 
face to be silvered. 

Now set the graduate in the sun for a 
few minutes, if the weather be warm, or 
by the fire, if it be cold, as a temperature 
of 11.3 to 122® F. is not conducive to the 
rapid deposition of a brilliant, firm, and 
even film of silver. The fluid in the sun- 
light soon becomes inky black, gradually 
clearing as the silver is reduced, until 
when exhausted it is perfectly clear. The 
mirror should be removed before this 
point is reached, as a process of bleaching 
sets up if left after the fluid is exhausted- 
From 20 to 80 minutes, according to the 
weather, purity of chemicals, etc., is re- 
quired for the entire process. 

When the mirror is removed from the 
bath, it should be carefully rinsed with 
distilled water from the wash bottle, and 
laid on its edge on blotting paper to dry. 
When perfectly dry, the back should be 
varnl.shed with some elastic varnish and 
allowed to dry. The wire and sealing wax 
can now be removed from the fact, and 
the glass cleaned with a little pledget of 
cotton and a minute drop of nitric acid, 
taking great care that the acid does not 
get to the edges or under the varnish. 
Rin.se, dry, and the mirror is finished. 
The light reflected from a mirror made 
thus has somewhat of a yellowish tinge, 
but photometric experiments show that 
25 to 30% more light is reflected than 
from the old mercurial mirrors. 

Balls . — Lead and tin, of each 2 oz. ; bis- 
muth, 2 oz. ; mercury, 4 oz. Melt to- 
gether in order given. Have the globe 
perfectly clean and dry. Warm it, melt 
the amalgam and pour it In and roll it 
about until the glass Is coated. To high 
a heat in use will spoil them. 

Amalgams for Silvering Glass Globes.— 
Lead. Tin. Bismuth. Mercui^y. 

1 1 1 1 

1 11 2 
The lead and tin are melted first, after 
which the bismuth is added^ The dx^ss 
is scraped off and the mercury ad^d^ 
when the whole mixture is well stixiM. 
Leaves of Dutch metal are sometime 
added, according to the color which it la 
desired to Impart to the globesi 
Curved Glass.— This is a Frerscli proe^ 
ess, used not only for flat siii^aces, but 
also for those which are curved, €«• cUt 
into patterns. Dts??blve 600 gr, neutral 
sliver nitrate in 1,200 gr. dMlied water*- 
add 76 drops of a aolation tXHa(ipoaed;"bfi^^^ 
26 ‘ parts dlsttlied^^ w 10 ahimonia 
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qulcarbonate, and 10 ammonia, sp. gr. 
0.980 ; add also 30 gr. ammonia, same 
sp. gr., and also 1,800 gr. alcohol, sp. gr. 
0,85. When clear, the liquor is decanted 
or filtered, and mixture of equal parts 
alcohol and oil of cassia is added to the 
silver solution in the proportion of 1 of 
the oil of cassia to 15 of the silver solu- 
tion, the mixture is agitated and left to 
settle, then filtered. Before pouring up- 
on the glass surface, or into the glass 
vessel to be silvered, the solution is mixed 
with l-78th its bulk of essence of cloves, 
1 part oil of cloves, 3 parts alcohol. The 
glass is thoroughly cleaned, and the silver 
solution is applied and warmed to 100® 
F. for about 3 hours ; the liquid is poured 
off, and the silver deposit is washed, 
dried and varnished. 

Globes. — 1. — Nitrate of silver, 1 oz. ; 
distilled water 3 oz. ; alcohol, 3 oz. ; am- 
monia, sufficient, or about 1 oz. ; grape 
sugar, 2 oz. 

Dissolve the nitrate of silver in the 
water, add ammonia in a quantity just 
siifficeint to redissolve the precipitate 
formed at first, add the alcohol, allow it 
to rest fotir or five hours and filter. The 
grape sugar is dissolved separately in 1 

02 . of water, and added to the silver solu- 
tion to the moment of using. The glass 
globes being perfectly cleaned, the solu- 
tion is poured into them, and the globes 
are turned on all sides in front of a mod- 
erate fire, so that the liquid touches every 
part alike. The coating is done In a few 
-minutes, when the excess liquid is to be 
removed and the globe washed with dis- 
tilled w^ater first, and lastly with alcohol. 
The success of the operation depends in a 
great degree on the cleanness of the sur- 
face of the glass to be silvered ; the slight- 
est speck of dust or grease spot is sure to 
show. A good way to clean the globes 
would be to wash them with a warm solu- 
tion of soda, then with dilute nitric acid, 
and lastly with alcohol, care being taken 
not to touch with the fingers any part of 
the globes which is intended to be sil- 
vered. 

2. — Take 1-3 ounce of clean lead, and 
melt it with an equal weight of pure tin ; 
then immediately add % oz. of bismuth, 
and carefully skim off the dross ; remove 
the alloy from the fire, and before it 
grows cold add 5 oz. of mercury, and stir 
the whole well together; then put the 
fluid amalgam into a clean glass, and it is 
fit for use. When this amalgam is used 
for silvering, let it be first strained 
thnpugh a linen rag ; then gently pour 
some ounces thereof into the globe in- 
tended to be silvered ; the alloy should be 
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poured into the globe by means of a paper 
or glass funnel reaching almost to the 
bottom of the globe, to prevent it splash- 
ing the sides ; the globe should be turned 
every way very slowly, to fasten the sil- 
vering. 

3. — Make an alloy of 3 oz. of lead, 2 oz. 
of tin, and 5 oz. of bismuth ; put a 
portion of this alloy into the globe, and 
expose it to a gentle heat until the com- 
pound is melted ; it melts at 197® F. ; 
then by turning the globe slowly round 
an equal coating may be laid on, which, 
when cold, hardens and firmly adheres. 
This is one of the cheapest and most dur- 
able methods of silvering glass gloves in- 
ternally. 

4. — Nitrate of silver, 1 oz. ; distilled 
water. 1 pint ; string liquid ammonia, 
sufficient quantity, added very gradually, 

I to first precipitate and then redissolve 
I the silver ; then add honey, ^ oz. Put 
sufficient quantity of this solution in the 
globe, and then place the globe in a sauce- 
pan of water ; boil it for 10 to 30 min- 
utes, occasionally removing it to see the 
effect. 

5. — a. — Nitrate of silver, 10 parts :dls- 
llled water, 100 parts. 

b. — Water of ammonia, specific gravity, 
0.984. 

c. — Solution of soda, 30 parts ,* distilled 
water, 500 part-s. 

d. — Cane sugar, 25 parts ; distilled 
water. 200 parts : nitric acid, 1 part. 
Boll the three together for 20 minutes ; 
when cool, add 50 parts of 90% alcohol 
and sufficient water to make 500 parts. 

To silver a globe, mix IH oz. of slou- 
tion a, 1 oz. of solution b, 2% oz. of 
c, and dilute with water to make 3 1-3 
fluid oz. ; allow it to stand 24 hours. For 
a globe of 1 quart, take 1 oz. of the above 
mixture, add 1 drachm of solution d, and 
shake it around in the bottle in the direct 
sunlight for 20 minutes. 

Repairing a Damaged Mirror. — 1.*- 
Place the mirror face downward on a 
table and with a bit of cotton clean off 
the spot to be silvered, by rubbing It with 
a pledget of cotton. Now spread over 
the spot a piece of tinfoil a little larger 
than the area to be repaired, and after 
spreading out smoothly let fall on the 
center of it a drop of metallic mercury, 
and with a bit of chamois nib the foil 
until it becomes brilliant Now p|aee over 
the new amalgam a sheet of smooth writ- 
ing paper and on It pile hooka or weii^fa 
of any sort, and leave it ovemii^t The 
amount of weight needed is not 
just sufficient to keejp the ni^ amalgaih; 
in close coiitaot the 
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amount of mercury needed should corre- 
spond as nearly as possible to 3 drachms 
to the square foot of surface to be re- 
silvered. We may say, In conclusion, that 
while the above reads “easy,” the Job 
itself requires considerable practice to do 
it neatly and with dispatch, 

2. — 'If mirrors coated become damaged 
(hey may sometimes be successfully re- 
paired as follows : 

Clean the bare portion of the glass by 
rubbing it gently with fine cotton, taking 
care to remove any trace of dust and grit. 
If this cleaning be not done very care- 
fully, defects wHl appear around the place 
repaired. With the point of a penknife 
cut upon the back of another looking- 
glass around a portion of the silvering of 
the required form, taut a little larger. 
Upon It place a small drop of mercury ; 
a drop the size of a pin’s head will be 
sufficient for a surface equal to the size 
of the nail. The mercury spreads imme- 
diately, penetrates the amalgam to where 
it was cut off with the knife, and the 
required piece may now be lifted and 
removed to the place to be repaired. This 
is the most difficult part of the operation. 
Then press lightly the renewed portion 
with cotton ; it hardens almost immedi- 
ately, and the glass presents the same ap- 
pearance. 

A Table for Plate-Glass Silvering . — 
The silvering of large mirrors or plate- 
glass is done on a moderately hot table, 
the hotter the table the quicker the silver 
will be deposited. The cut shows such a 
table. The body of the table may he 
described as a shallow zinc-lined trough 
or tank covered on top with slabs of slate. 
1 in. board is used for the body of the 



Silvering Table 


table, in, slate for the top. The illus- 
tration shows a piece of slate removed. 
The slate is bedded on with red-lead and 
varnish to make it steam-tight. The 
slate topi when about to be used, has a 
blanket or felt cover, wetted with water 
b^ore the heat is turned on. At one end 
Of the body is the steam-pipe and valve. 


(Stoppers) 


and the steam is turned on very gradually 
when first heating up. At the other end 
of the body is an outlet, and the steain- 
va^ must be regulated ,so that while 
sufficient steam enters for the purpose 
very little is wasted by escaping from the 
outlet. This outlet also discharges con- 
densed water and p^vents steam pressure 
lifting the slates. The silvering process 
is to have the glass chemically clean and 
while still wet from the washing place it 
on the hot table, and at once pour over 
it a solution of gelatine or other mor- 
dant. Before this is dry cover the sur- 
face with the nitrate of silver solution 
and let it remain 10 minutes. Then wipe 
over with a leather squeegee and apply 
the silver solution again. Complete by 
wiping again with the squeegee. 

Varnish for Back of Silvered Mirrors. 
—Dammar gum. 20 parts ; asphalt, 3 
parts : gutta-percha, o parts ; benzol, 75 
parts. Mix and dissolve. 

To use this varnish pour it over the 
silvered surface and move the plate back 
and forth until it i.s distributed evenly 
over the face. 

Staining. 

Use colors which come prepared es- 
pecially for this purpose, as it hardly 
pays to prepare them, and the results are 
must more uniform. In general, the 
colors are rubbed upon glass with spirits 
of turpentine or lavender and applied to 
ihe glass, which has previously been 
sponged with gum water, to give it a 
.slight tooth. Considei’able skill and many 
attempts must be made before satisfac- 
tory work can bo done. When the paint- 
ing is finished each piece is fired in a 
muffle and is laid in a bed of sifted lime. 
Great skill is required in the firing and 
no general directions can be given. It Is 
a much better plan to send the pieces to 
a man who makes a specialty of firing 
glass. 

Stoppers. 

Fitting,----!, — To fit a stopper to a bot- 
tle that has not been gi'ound, use eme^y or 
coarse sand kept constantly wet with 
water, and replaced with fresh as fast as 
it Is reduced to powder. When all toe 
surface has become equally rough, it is 
considered a sign that the glass has been 
ground to the proper shape, as until that 
time the projecting parts only show traces 
of erosion. This is' the longest and hard- 
est part of the work, as after that toe 
glass simply needs finishing and 
ing. For that purpose emery only dm 
used, owing to the fact that the mateM 
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can be obtained of any degree of fineness, 
in this respect differing from sand. Other- 
wise the operation is the same as before, 
the emery being always kept moistened, 
and replaced when worn out. The grind- 
ing is continued until both the neck of 
the bottle and the stopper acquire a uni- 
form finish, of a moderate degree of 
smoothness, and until the stopper fits 
so accurately that no shake can be felt 
in it, even though it be not twisted in 
tightly. 

2. — In stoppering a bottle, there are 
two processes: (a) The mouth of the 
bottle is opened to the required size by 
a steel cone revolving in a lathe : (b) the 
stopper is fixed in a wooden chuck, re- 
duced to proper dimensions, and finally 
ground into the mouth of the bottle. 

Removing. — 1. — Place the bottle firmly 
on a table, and hold it with the left hand. 
Then apply the right hand to the stopper, 
and pull it forcibly on one side, using the 
thumb as a fulcrum at the exterior of 
the neck of the bottle. If the stopper 
moves, the motion will be Indicated by 
a ticking kind of noise ; and the stopper 
can then be withdrawn without further 
trouble. 2. — Tap the stopper on alternate 
side with the handle of a hammer, or 
with a piece of wood (not resting it on 
a hard substance, but holding the bottle 
in the hand or between the knees) it can 
frequently be loosened. 3. — Dip one end 
of a cloth in boiling water, and then wrap 
it round the neck of the bottle ; the heat 
causes the neck to expand which allows 
the stopper more room, whereby it can 
often be removed with ease, 4. — The 
flame of a candle or small lamp may be 
applied to the neck of the bottle with the 
same effect. But in both cases the opera- 
tion must be performed quickly, in order 
that the heat may not get at the stopper 
and expand it, for If such is the case, 
it remains as firmly fixed as before. 5. — 
Pass a piece of strong twine round the 
neck of the bottle and fix one end of the 
string to a hook; the neck will be heated 
by Ae friction occasioned by drawing 
the bottle rapidly backwards and for- 
wards, the bottle being held in one hand, 
and the free end of the string in the 
other. The heat expands the neck as 
before described. 

SnisHtiite for Glass. (See also chapter 
Oh CELLULOID.) 

1. — 4 to 8 parts of gum cotton are dis- 
solved in an adequate quantity of ether ; 
this ablution is miked with 2 to 4% 
of m o^ or any other non^eaih- 
ify^lng oil, and from 4 to of tur- 
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pentine added to the mixture. The 
mixture is poured on to a glass slab and 
dried by a current of hot air, which, In 
a comparatively short period, transforms 
the fluid into a perfectly transparent, 
hard, amorphous plate, the thickness of 
which can be regulated as desired. 

2. — Tectorium , — This material is pre- 
pared by applying a varnish to a finely- 
meshed iron- wire fabric. The varnish 
consists principally of good linseed oil, in 
which the vertically hanging wire fabric 
is repeatedly dipped up to as many as 
twelve times. After each dipping, the 
thin layer of oil is dried in warm air. 
The fabric thus obtained* is exceedingly 
flexible, strong, impermeable, and very 
well adapted for skylights, greenhouses, 
etc. 

Tuning Glasses. 

(To play on with the palm of the 
hand.) The tones are dependent on the 
glasses and the amount of water used. 
Moisten the palm of the hand with water. 

Writing on Glass. 

a. — Ether, 500 gr. ; sandarac, 30 gr. ; 
mastic, 30 gr. Dissolve, then add ben- 
zine in small quantities till the varnish, 
spread on a piece of glass, gives it the 
aspect of roughened glass. The varnish 
is used cold. To have a homogeneous 
layer, pour over the already formed, 
some oil of petroleum, let it evaporate a 
little, then rub in all directions with 
cambric cloth till all is quite dry. With 
ink or lead pencil, lines can be produced 
on this surface as fine as may be desired. 
Thus a drawing may be prepared In a 
few minutes and immediately projected. 

b. — The glass is to be first gently 
heated at a spirit lamp or gas flame, till 
steam ceases to be deposited on it, up to 
112 or 140® F. (44 to 60® C.). Then 
a particular varnish should be poured 
upon it, as is done in photographic 
operation with collodion. This varnish 
is composed of 51 dwt. alcohol, 61 gr. 
mastic In drops, and 122 gr. pouiioe. 
The rosins are dissolved by being heated 
in a hot water bath, the whole being in 
a flask corked and fastened. The solu* 
tion is afterward filtered. The varnish 
is very hard, and becomes brilliant and 
completely transparent If it IS pour^ 
on the cold glass, it becomes opaque and 
absorbs ink. Drawinirs may be executed 
upon it with common or India ink. Then 
a thin layer of gum Is put upon it % 
d|{^;mg the l^ass In a very diluted 
tion of gum or any other 

coating. ^ 
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CHAPTER XII 


HEAT TREATMENT OF METALS- ANNEALING, 
BRAZING, CASEHARDENING, HARDENING, 
TEMPERING AND WELDING 


The distinction between ** Hardening ” 
and “Tempering” should be closely drawn. 
The word temper refers to the process of 
drawing temper after steel work has been 
hardened. 

Oil tempering furnaces are designed to 
heat oil or tallow to about 600® P. and 
to control the temperature so as to draw 
and desired temper required in dies, cut- 
ters, punches, knives, shear blades, etc., 
which do not need to show the temper 
color. 

Air tempering furnaces are used to 
draw, “spring temper” and for all work 
which must show a temper color. 

Sand tempering machines are designed 
for special work to be drawn to any de- 
sired temper color, which must show on 
the surface, and especially for heavy 
pieces which cannot be heated quickly 
enough in hot air and require that they 
be kept in motion. 

ANNEALING, 

Brass or Copper. 

In working brass or copper it will be 
come hard, and if hammered to any great 
extent will split. To prevent cracking 
or splitting, the piece must be heated to 
dull red heat and plunged in cold water; 
this will soften it, so it can be worked 
easily. Be careful not to heat brass too 
hot or it will fall to pieces. These pieces 
must be annealed frequently during the 
process of hammering. 

Pull directions for annealing copper 
at^ given in the Scientific American Sup- 
plement No. 1161. 

Cast Iron, 

To anneal cast iron, heat it in a slow 
charcoal fire to a dull red heat ; then 
cover it over about 2 inches with fine 
charcoal ; then coyer with ashes. Let it 
lie until cold. Hand cast iron can be 
soitened enough in „ this way to be filed 
and driil^v 


Wrought Iron. 

Chains. — Get your chain to a cherry 
red or bright red heat (it need not re- 
main in the furnace or fire afterward), 
then bury In charcoal dust or fine ashes 
until thoroughly cold. Chains are gener- 
ally made from “best best” iron, and are 
more liable to crystallization than more 
common iron would be, as it is purer. 

Steel. 

1. — More steel is injured, and some- 
times spoiled, by over-annealing than in 
and other way. Steel overheated . in 
annealing will shrink badly when being 
hardened ; besides, it takes the life out of 
it. It should never be heated above a 
low cherry red, and it should be a lower 
heat than It is when being hardened. It 
should be heated slowly, and given a 
uniform heat all over and through the 
plec6. This it is difficult to do In long 
bars and in an ordinary furnace. The 
best way to heat a piece of steel, either 
for anealing or hardening, is in red hot, 
pure lead. By. this method it is done 
uniformly, and one can see the color all 
the time. 

2. — ^For a small quantity, heat the steel 

to a cherry red in a charcoal fire, then 
bury it in sawdust, in an iron box, cover- 
ing the sawdust with ashes. It is stay 
until cold. For a larger quantity, and 
when it is required to be very soft, pack 
the steel with cast-iron (lathe or planer) 
chips in an Iron box as follows: Having 
at least half or three-quarters of an incsfi 
in depth of chips in the bottom of th6 
box put in a layer of steel, then m6re 
chips to fill the spaces between the st^l 
and also the half or three-quarters of aii 
inch space between the sides of the bbx 
and steel, then more steel ; and lastly, ht 
least one Inch in depth of t^ips, well 
rammed down on top of the steel. H^t 
the whole to and ke^ at a red heat 
from two to four hours. Bo libt dis^^ 
the box until cold. ^ 
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3 . — Water Annealing. — a. — First heat 
the steel to a red heat; let it lie until 
nearly black hot, then throw into soap- 
suds. Steel treated in this way can be 
annealed softer than by putting it into 
the ashes of a forge. 

b. — ^It is now recommended as a good 
method of annealing steel to let it remain 
In the lire until red hot, is it heats more 
evenly, then take it from the fire and 
carry it to some dark place, allowing it 
to cool in the air until the dull red is no 
longer obvious in the dark, and finally 
cooling it off in hot water. 

BRAZING. 

1. — If gas can be procured, it makes by 
far the best brazing heat. Is clean, and 
in using it one has the advantage of be- 
ing able to place his work to the best 
advantage and to be able to see exactly 
what he is doing during the brazing proc- 
ess, Gasoline forges are about half way 
between gas and coal forges. The great- 
est difficulty with most gasoline forges 
is that they do not give enough heat for 
goqd-sized jobs. If neither gas nor gaso- 
line are available, then the coal forge must 
be used ; but in doing any kind of brazing, 
only good clean coal can be used, and coke 
or charcoal If possible. For cast-iron bi'az- 
Ing the coal must be practically free of 
sulphur. Malleable iron is not so diffi- 
cult to braze, and almost any means of 
heating may be used, and an ordinary Iflnx 
(borax, boric acid, or anything of that 
nature) will cause the brass to run over 
it like water. 

Malleable iron, steel, or common iron 
brazing is usually successful but cast 
iron is more difficult. The principal dif- 
ference in brazing cast iron is that a spe- 
cial flux must be used, and a greater heat 
and a longer time are required. The fol- j 
lowing flux is recommended : Boric acid, 

1 lb. ; pulverized chlorate of potash, 4 ' 
oz. ; carbonate of iron, 3 oz. Mix 
this thoroughly, rolling out all the 
lumps, and then add 2 lb. of granu- 
lated yellow brass spelter. This flux 

must be kept perfectly dry, A big fruit 
jar with the top screwed on tight may be 
used, and only a little taken out as need- 
To tise this, arrange the pieces of cast 
iron to be brazed In such a way that they 
-will not jar out of line during the braz- 
ing, and the break so that the brags and 
flux has a chance to flow down through 
it. Let the heat come from below, no 
matter what kind of forge is used. If 
using gas, throw the blast so that ^ 
flame wiil deflect u|>ward. Heat the piece 
te a bright cherry red before applying the I 
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mixture. Then, using an iron rod, flat- 
tened on the end and heated red, apply 
the flux and brass, rubbing it along the 
break and working it in lightly, gradually 
raising the heat till the piece is nearly 
white. Keep applying the mixture for 
some time after it has begun to flow 
nicely, and when you are sure that the 
flux has flowed all through the break, 
shut off the fire and let it cool down 
slowly. Do not hurry the heat, brazing, 
or cooling. If you have taken care that 
the break was clean and free from grease 
in the first place, and have followed 
directions faithfully, you will be aston- 
ished at the strength of the brazing joint. 
It will not break in the same place again, 
but will break either some distance away 
or across the first fracture. You cannot 
I tear apart a good cast-iron braze. In 
trying this flux for the first time, 
do not use too small a piece, but take a 
cast-iron bar, say 1 x 1 X 12 in., break 
in two in the middle, and experiment on 
that till you yet used to the right heat 
and the action of the flux. After thor- 
oughly testing out this you may begin on 
.smaller articles, but remember that on 
very small pieces fire-brick or clay must 
be built up around them in order to hold 
in the heat, as a small piece hasn't body 
enough itself to properly fuse the flux. 
This flux can be also used for welding 
and makes an unusually good compound. 
Any first-class druggist can supply the 
ingredients, and if no spelter can be ob- 
tained, chop up .some soft brass rod, sheet 
or scrap, and mix in ; but remember, do 
not apply flux till your iron is at least 
cherry red ; the hotter the bettdr, just so 
the Iron doesn’t melt. For ordinary braz- 
ing, such as bicycle frames and the 
like, the following flux is recommended ; 
Boiling water, 1 pt. ; Tx)rax, 1, pt. 
Let this dissolve thoroughly ; then add 
2 pt. of boric acid. No care need be 
taken of this flux other than to keep the 
dirt out of it. When using it dry, add 
a little water and paint the article where- 
ever brass is wanted to flow. This should 
be done before heating, after heating 
more flux and brass is applied. Brass 
will follow this flux *‘uphHr* for an inch 
or so. This flux, however, has no effect 
whatever ort cast iron. 

2. — Probably for i^me kinds of work 
borax will never be Improved upon for a 
flux, but for sohie other varieties of 
brazing borax does pot a>fnpletely flU the 
for example, when bowing work 
which must be filed and cannot be ground. 
Then the borax will leave a very 
skin» vdiieh de^ a file 
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it is fully removed. For this kind of 
work some mechanics like to use boracic 
acid, putting it on with a brush or a 
swab. The hard skin is thinner, and 
comes off easier when the acid solution is 
used, but a writer in the Tradesman is 
of opinion that the difference lies mostly 
in the fact that not so much of the flux 
is used when the solution is employed. 
The usual way is to pound up a lot of 
lump borax in a lead-melter’s ladle or 
the hollow of a blacksmith's sow. Some 
of this (usually very coarse) powder is 
placed on the work with a bit of flat 
iron. Too much borax for the purpose is 
necessarily used in this manner, and the 
excess goes to make up the hard skin 
which “does for” the files. When the 
acid is used the same effect is secured 
as when the solid borax is applied, but 
not one-tenth the amount is used, and 
that is applied Just w’here it is needed. 
If, for any reason, the manager insists 
in>on a solid borax being used, make that 
official secure a coffee mill (one of the 
old-fashioned cheap ones will answer per- 
fectly) and have all the borax ground 
very fine. Then a little of the dust pow- 
der can be rubbed or dusted on where the 
Joint is to be made, and the braze made 
without having a lot of oxide and slag 
piled up around the work. 

Aluminum. 

Aluminum bronze will braze as well as 
any other metal by using ’A brass solder 
(copper 50%, zinc 30%), and % borax. 

Steol. 

The following solder will braze steel, 
and may be found very useful in case of 
a valve stem or other light portion break- 
ing with it is important that the engine 
should continue to work for some time 
longer : Silver, 19 parts ; copper, 1 part ; 
brass, 2 parts. If practicable, charcoal 
dust should be strewed over the melted 
metal of the crucible. 

CASEHARDENING. 

1.— -A reliable method is to place the 
pieces to be hardened in an iron box made 
airtight by having all its seams covered 
well with fireclay, filling the box in with 
bone dust closely packed around the ar- 
ticles, or (what is better) with leather 
and hoofs cut into pieces about an inch 
in sbse, adding thin layers of salt in the 
proportion of about 4 lb* salt to 20 lb, 
of leather and 15 lb. of hoofs. In pack- 
ing the ar^ctes in the box, be careful to 
so place them that when the hoofs, 
leather, etc., are away, and the 
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pieces of iron in the box receive the 
weight of those above them, they will not 
be likely to bend from the pres.sure. 
When the articles are packed and the box 
ready to be closed with the lid, pour Into 
it 1 gal. of urine to the above quantities 
of leather, etc. : then fasten down the lid 
and seal the seams outside well with 
clay. The box is then placed in a fur- 
nace and allowed to remain there for 
about twelve hours, when the articles are 
taken out and quickly immersed in water, 
care being taken to put them in the water 
endways to avoid warping them. Articles 
to be casehardened in the above manner 
should have pieces of sheet iron fitted in 
them in all parts where they are required 
to fit well and are difficult to bend when 
cold. Suppose, for instance, it is a quad- 
rant for a link motion : fit into the slot 
where the die works a piece of sheet iron 
(say ^,4 in. thick) at each end of the slot, 
and two other pieces at equidistant places 
in the slot, leaving on the pieces a pro- 
tection to prevent them from falling 
through the slot. In packing the quad- 
rant in the box, place it so that the sheet 
iron pieces will have their projections 
uppermost ; then in taking the quadrant 
out of the box, handle is carefully, and 
the pieces of iron will remain where they 
were placed and prevent the quadrant 
from warping in cooling or while in the 
box, from the pressure of the pieces of 
work placed above it. It is obvious from 
what has been already said that the 
heavier pieces of work should be placed 
in the bottom of the box. 

2. — Small Articles . — Take a .length of 
gas pipe of from 6 to 12 in. and of suitable 
diameter, screw on thimble caps, and 
pack the screws in them with bone dust, 
or with equal parts of charcoal dust and 
unslaked lime; heat to a red for 2 hours, 
then chill in cold water. A charcoal or 
a coke fire is best; authraclte will do, 
but bitumous coal is objectionable. 

3. — Sal soda, 27 parts ; lampblack, 24 
parts ; sodium chloride, 3 parts ; black 
oxide manganese, 1% parts. 

4. — Take some good charcoal Xfroni 
oak the best) ; also some marble (car- 
bonate of lime). Mix together, the mar- 
ble having been broken snudl. Then lay 
the tool or other piece to be casehardened 
in this compound, in a covered box. and 
subject it to good and continuous hfiiit; 
Result: a deep penetration of the carboti 
into the iron, and therefore coating of 
steel. In other words, the outmr cuticle 
has been converted into steel hy the proc- 
ess of cem^tation. 

5. -*^A mixture mid to be very efilcn^ 
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cious for casehardening iron consists of 
16 parts of lampblack, 18 parts sal soda, 
4 parts muriate of soda, 1 part black 
oxide of manganese. 

Iron. 

Prussiate of Potash Process. — 1. — 
Crush the potash to a powder, being care- 
ful that there are no lumps left in it, 
then heat the iron as hot as possible with- 
out causing it to scale ; and with a piece 
of rod iron, spoon-shaped at the end, 
apply the prussiate of potash to the sur- 
face of the iron, rub it with the spoon 
end of the rod until It fuses and runs all 
over the article, which must then be 
placed in the fire again and slightly re- 
heated, and then plunged Into water, ob- 
serving the rules given for immersing 
steel so as not to warp the article. 

2. — Powder the prussiate of potash and 
spread upon the surface of the piece of 
iron to be hardened, after the Iron is 
heated to a bright red. It almost in- 
stantly fluxes or flows over the surface, 
and when the iron Is cooled to a dull red 
it is plunged into cold water. Some pre- 
fer a mixture of prussiate of potash, 3 
parts ; sal ammoniac, 1 part ; or prus- 
siate, 1 part ; sal ammoniac, 2 parts, and 
finely powdered bone dust (unburned), 
2 parts. The application is the same in 
each case. Proper casehardening, when 
a deep coating of steel is desired is done 
by packing the article to be hardened in 
an iron box with hoj'n, hoof, bone dust, 
shrcfds of leather or raw hide, or either 
of these, and heated to a red heat, for 
from 1 to 3 hours, then plunged in \vater, 

3. — Prussiate of potash, 20 parts ; salt- 
peter, 20 parts ; sal ammoniac. 20 parts ; 
pulverize, and mix thoroughly. Heat the 
case iron to a cherry heat and roll it in 
the above composition, taking care to 
touch every part of the surface. Plunge 
while hot in a bath containing 3 oz. 
prussiate of potash and 6 oz. sal am- 
moniac to each 1% gal. of cold water. 

HARDENING. 

Copper. 

1.— Mix thoroughly when in a molten 
condition with from 3 to 5% of man- 
gahose oxide. 

treated as follows becomes 
and tougher than commercial hard 
Take 2 lb. of alum and 8 oz. of 
stkehiCt and mix well. 40 lb. of copper 
is to be used with this quantity of alum 
and arsenic. When the copper is thor- 
o%hly mehed the dltim and arsenic are 
pohliM in the crucible, and mixed well 
adt hthe mened copper. The coppw is 


(Hardening) 


then poured, and allowed to cool grad- 
ually. 

Iron. 

Cast. — 1. — Salt. ^ pt. ; saltpeter, ^4 
Ib. ; prussiate of potash, % lb. ; cyanide 
of potash, U lb. ; soft water, 5 gal. Heat 
the iron to a cherry red, dip in the mix- 
ture. If not hard enough repeat the proc- 
ess. 

2. — 1 lb. of strong sulphuric acid is 
mixed with 1% gal. water and 1 oz. of 
nitric acid. Heat the iron in a clean 
fire to a cherry red, and plunge into the 
mixture. 

3. — For cooling and hardening cast 
iron : To 60 1. of water add 2.5 1. of 
vinegar, 3 kgm. of common salt and 0.25 
kgni. of hydrochloric acid. 

Steel. 

1. — A new process of hardening steel is 
to coat the metal with a mixture of whit- 
ing and varnish, heat to a cherry red, 
and to t len dip for a few seconds in 
acidulated water. The steel is then 
dipped in rape oil for a slightly longer 
time, and is finally laid in a cooling bath 
of rock oil or a mixture of water and 
whiting. By dipping the steel first in the 
water, the heat is drawn away from the 
outer layer, which thus becomes hard. 
Dipping it in the rape oil retards the 
cooling of the interior of the metal, and 
obviates the risk of cracks appearing. 

2. — To 1 lb. of prussiate potash add 3 
Ib. common salt, 2 oz. borax, and 2 oz. 
cyanide potash. Place the same in a 
crucible and place the same over a fire ; 
when hot put the steel in the mixture 
and there let it remain until hot, after 
which Immediately plunge it In water 
until cool. This prevents the steel from 
cracking or warping, and will give per- 
fect satisfaction. 

Avoiding CrackSf Curving and Warp- 
ing. — 1. — Thin, flat pieces should be im- 
mersed, edge foremost, with uniform ve- 
locity. If allowed to touch the water with 
the board surface, th^ would warp. 

2. — ^Articles considerably thicker on one 
side than on the other — ^for instance, 
razors— must be immersed with the thidc 
side foremost^ as otherwise the thin side 
would show cracira. 

3. — ^The article is to be immersed in 
the hardening water m far as it has been 
made red hot; otherwise a crack Is 
formed cm the place of Immersfon. 

■ . hat^dening . ■ ■ v cast^iidb' ' artliSsli#/-- 
tipi^ with Iteet, It must be mk€m M 
consideradimi that cbid mph ccmlrbbii 
mmw' '^strongl^' 
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quently the article would curve every 
time. To avoid this, curve the article be- 
fore hardening to the opposite side. 

Cutlery. — 1 . — Sal ammoniac, 6 lb. ; re- 
fined borax, 3 lb. ; water, 4% qt. ; red 
wine, 6 oz. 

2. — ^Water, 6 gal. ; potash, lb. ; sal 
ammoniac, 4^ lb.; red wine, or wine 
vinegar, 214 pt : tartaric acid, lb. 

Drill and Cutting Tools for Use on 
Hard Steel, Chilled Iron, Glass and Other 
Hard Substances, — 1. — Dissolving zinc in 
muriatic acid to saturation. Reduce the 
solution by adding an equal volume of 
water. 

For the tool use new steel or steel that 
has never been heated to a cherry red. 
Heat the tool after It has been sharpened, 
taking care not to heat it above a dull 
cherry red. Plunge It in the zinc chlor- 
ide solution above described and hold it 
still until cool. Use without further 
sharping. 

When the tool becomes dull, grind it 
as little as possible to sharpen. If it 
does not stand well after grinding, re- 
harden. 

Use the usual lubricants for drills and 
cutters ; oil, or soap water for tempered 
steel ; turpentine for glass, very hard steel 
and chilled iron. 

2. — Any piece of steel wire can be made 
into a drill of such hardness that it will 
easily penetrate glass, or into an engrav- 
ing tool, with which to graduate bottles, 
etc. In the first place, shape the wire as 
desired by filling, then mix 4 parts pow- 
dered rosin and 2 parts fish oil with 1 
part, tallow heated to the melting point. 
Heat the wire or other object to be 
hardened to dull redness, dtp it into the 
mixture, and leave there until perfectly 
cold. After that it is heated again and 
dipped Into cold water until the desired 
degree of hardness is obtained. 

3. _-.Drills used for riveting glass and 
china are ittdde of fragments of diamond, 
and these, of course, require no harden- 
ing. For steel drills harden them as 
jewelers do their Small tools— -viz., heat 
to a cherry red and plunge into sealing 
wax, quickly withdraw and insert in a 
frei^ place^ and repeat this operation un- 
til too cold to enter the wax. In using 
a steel drill for glass it is iwlvantageous 
to keep it moistened with turps, or better 
stlU, a solution of camphor In turpentine. 

Ea;pami&n of Wro^ht irm and Cast 
gteei.--4t is Impoiiant in wOrlmhop man- 
Ipuktion m remembm^ that if a piece m 
casft steel be made and qpaacbed 

in cold water* It wfii become:: 
if the saw bperatiqn he 
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a piece of wrought iron it will become 
shorter. 

Files. — 200 parts of common salt ; 10 
parts crushed white glass ; 75 parts of 
neatsfoot burned and pulverized ; 25 parts 
of rye flour, 25 parts of rosin. 20 parts 
of charcoal powder, 12 parts of ferro- 
cyanide of potassium pulverized, made 
into a paste with alcohol, applied to the 
files as a coat, which are then dried and 
placed in a fire. After heating intro- 
duce vertically into the hardening water. 

Fluid for Hardening. — ^Rosln, 25 lb. ; 
trairh oil, 12 lb. ; lard, 5 lb. ; asafetida, 
1% lb. 

Glycerine for Hardening Steel. — ^It is 
stated by the Pharmaceutische Zeitung 
that soft steel placed in glycerine of 1,08 
to 1.26 specific gravity, heated to from 
180 to 200® C., and let remain for some 
time, gradually becomes hard, and that 
the higher the temperature of the glycer- 
ine, the harder the steel. We think that 
our contemporary has forgotten to state 
that, after remaining in the hot glycerine 
the stated time, the metal should be 
suddenly cooled off either In water or in 
quicksilver. 

Mill Picks. — The only peculiarity in 
hardening mill picks is to leave the edge 
thick, say 1-16 in. Harden at the lowest 
heat that the particular kind of steel will 
take, In clean water at about 60®. Draw 
temper as little as possible, which may be 
ascertained by trial at a straw color to 
begin with. Do not draw temper with 
the same heat used for hardening. The 
pick after hardening should be tried with 
an old fine file, which by a little experi- 
ence will tell you if the hardening Is even. 
Then grind and heat from the center foi* 
color drawing. If you use low grade steel 
of first-rate quality, the color temper may 
be dispensed with. The greatest difficulty 
is caused by burning the corners in forg- 
ing or in heating to harden. Therefpfe 
use a dull charcoal fire if possible with 
light blast. Blast often ruins the finest 
steel. 

Outside Hfardening.-^The following Is 
said to keep the inside soft while the mit- 
side remains hard; Borax and potas^m 
nitrate, 3 parts of each ; yellow prussiate 
of potash, 10 parts ; lead acetate, 1 
Grind the materials up fine and mix them 
thoroughly. When the steel bs heated to 
red heat sprinkle over some of the powder^ 
return to the fire until the proper color la 
reacdied, thmi cool hi 

i>sCroleiimv--Accmdliig to B. 
tiie articles to be hardened are first hOam 
m e dtmsadl 

rubbing wim ormnary washing 0 ^^, 
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heated to a cherry red. In this condition 
they are quickly plunged into petroleum ; 
ignition of the petroleum need not be 
feared, but, of course, an open flame must 
not be near at hand. Articles harndened 
according to this method show no cracks, 
do not warp in the least, and after hard- 
ening remain nearly white, so that they 
can be blued without previous rubbing 
with emery. 

Pi<ino Strings . — The steel wire must 
be heated to redness and cooled off ; then 
immersed in a freshly melted metal bath 
of 40 parts lead, 12 parts zinc, 26 f>arts 
antimony, 21 parts tin, and 1 part bis- 
muth. When taken out, sprinkle or pour 
cold water over it. 

Sealing Wax, Hardening in . — Heat the 
steel article to a white heat and plunge 
into the sealing wax. After an instant 
withdraw and insert in a new part of the 
wax. Repeat the operation until the steel 
becomes so cold that it refuses to enter 
the sealing wax. » 

Screws . — Get some charcoal and re^ce 
it very fine ; now take 1 part of prussiate 
of potash and 2 parts common table salt 
powder these and dissolve them In hot 
water, Just enough to keep them Insolu- 
tion; wet the charcoal into a paste with 
it, and imbed your articles in it in a sheet- 
iron pan ; place in a slow fire and sub- 
ject them to a nice red heat, and if very 
small you will not want the hardening 
to penetrate too deep. Five minutes will 
do, but the longer they are subjected to 
the process the harder they will be and 
the deeper. Plunge them into cold water, 
box and all. By this means you will have 
them clean and hard and will not lose any 
in the hre. 

Small Objects . — 1. — Put soap on the 
pieces before heating. Use muriatic acid, 

1 part ; water, 2 parts ; for cleaning the 
pieces when made black by hardening. 

2. — ^In order to harden small objects 
that must not be distorted and in which 
a uniform hardness Is a primary consider- 
ation, make a small iron box, with a 
handle, of the size of the object ; a suitable 
tin box can also be used. This is then 
mied with pulverized charcoal, in which 
the objects, as near to the top as possible, 
and where there are several articles with 
a space between them, are placed. In 
ordesp to attain the proper heat, a small 
piece of steel is laid directly upon the 
crushed ccMil. When the steel shows the 
desired deep^M heat, the cooling may be 
e^^ted In lulce^wm water. The anneah 
ingf Is best effected in an annealing fur- 
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Springs . — Above all, a variety of steel 
must be chosen which is suitable for the 
production of springs, a very tough qual- 
ity with al)out 0.8% of carbon being prob- 
ably the best. Any steel works of good 
reputation would no doubt recommend a 
certain kind of steel. In shaping a spring, 
forging and hammering should be avoided 
if possible. In forging an uneven treat- 
ment can scarcely be avoided ; one por- 
tion is worked more than the other, caus- 
ing tensions which, especially in springs, 
must be guarded against. It is most ad- 
vantageous if a material of the thickness 
and shape of the spring can be obtained, 
which, by bending and pressing through, 
is shaped Into the desired spring. Since 
this also entails a slight tension, a careful 
annealing is advisable, so as to prevent 
cracking or distorting in hardening. The 
annealing is best conducted with exclusion 
of the air, by placing the springs in a 
sheet-iron box provided with a cover, 
smearing all the joints well up with loam. 
The heating may be done in a muffled fur- 
nace ; the box, with contents, is, not too 
slowly, heated to cherry red, and then al- 
lowed to cool gradually, together with the 
stove. The springs must only be taken 
out when they have cooled off enough that 
they will give no hissing sound when 
touched by water. In order to uniformly 
heat the springs for hardening, a muffle 
furnace is likewise employed, wherein they 
are heated to cherry heat. For cooling 
liquid a mixture of oil, tallow and pe- 
troleum is employed. A mass consisting 
of fish oil, tallow and wax also renders 
good service, but one should see to it that 
there is a sufficient quantity of these cool- 
ing liquids so that the springs may be 
moved about, same as when cooled In 
water, without causing an appreciable In- 
crease in the temperature of the liquid. 
In most cases too small a quantity of the 
liquid is responsible for the many failures 
tn hardening. When the springs have 
cooled In the hardening liquid they are 
taken out, dried off superficially, and the 
oil still adhering is burned off over a char- 
coal fire. This enables one to moderate 
the temper according to the duration 
the burning off and te produce the desiw 
elasticity. An even heating being of gr^t 
importance in hardening springs, the et^- 
tric current has of late been successfully 
employed for this pUiTose. 

Seh4itfer*$ fluid is com- 

posed of rosins, linseed oil, glycoine an4 
powd^i^ -woc)d chardpalv Heat and niik 
thi»roughly« Heat the steel to a flna» 
bright eherry red and drop In the 
let it iemaln cold, 1^^ 
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steel regains its properties when hardened 
In this fluid. 

Straightening Hardened Steels In 
hardening and tempering tools they some- 
times spring, to the great annoyance of 
the workmen, and not seldom the tool Is 
reheated and rehardened. In most cases 
this may be avoided. To straighten a 
piece of steel already heated and tem- 
pered, heat it lightly — not enough to draw 
the temper— and it may be straightened 
by blows from a hammer, if the charac- 
ter of the tool will admit of such treat- 
ment, or, as in case of a tap, it may be 
straightened by a heavy mallet on a hard- 
wood block. Altliough the steel, when 
cold, would break like glass with this 
treatment, when slightly warmed it will 
yield to moderately heavy blows unin- 
jured. 

Thin Steel. — 1. — Beef suet, 3 lbs. ; train 
oil, 1% gal, ; wax, 6% oz. ; add 1% lb. 
rosin. 

2. — Spermaceti oil, 47 % parts ; melted 
tallow, 5 parts ; neatsfoot oil, 214 parts ; 
pitch, 14 part : rosin, % part. 

Tools. — Die Zeit^chrift fur Maschinen- 
ban und Schlosscrei is authority for the 
following process : Powedered stag’s hoof, 
500 parts ; Peruvian bark, 500 parts ; 
cooking salt, 250 parts ; reflned salt- 
peter, 150 parts ; potassium cyanide, 
150 parts ; all powdered well, mixed and 
made into a paste with 1,000 parts of 
black soap. The tools are made red hot, 
the powder is applied, and the tools are 
next hardened. For tempering the fol- 
lowing lead baths are recommended : Tin 
4 parts, lead 7 parts ; tin 4 parts, lead 8 
parts ; tin 4 parts, lead 14 parts ; tin 4 


small that they will not retain their heat 
sufficiently long to enable the operator to 
remove them from the source of heat to a 
vessel containing water used for harden- 
ing. 

Zinc . — From m to 3% oz. of sal am- 
moniac are added to the molten metal. 
This yields a metal which can be easily 
worked with tools. 

SOFTENING STEEL. 

1. — Place a quantity of newly burnt 
lime in a damp place, where it will fall 
in the form of flour ; put it in an iron 
box. Heat the articles to dull red ; clean 
off all scale, and put in lime, and com- 
pletely cover with lime ; cover box over 
with iron lid and have until cold. The 
more lime and larger the box the better. 
Keep airtight if possible. 

2. — One tablespoonful each of hydro- 
chloric acid and saltpeter to 1 gal. of 
water. Heat the steel and cool in it ; then 
heat to soften by letting cool. Cast steel 
thus treated will weld with sand. 

TEMPERING. 

Steel. 

1. — In judging the proper temperature 
and correspondig hardness, the follow- 
ing table serves admirably It is often 
difficult to heat a piece of steel uniformly, 
consequently molten metallic mixtures are 
employed, chiefly made up of tin and lead ; 
the bright hardened steel is kept in these 
molten mixtures until it has assumed the 
temperature of the bath. The following 
tabulated from exhibits the composition of 
the metallic baths which have been found 
to be the best for tempering cutlery : 


Composition 
of metallic 
mixtures. Melting 
Lead. Tin. point 


Colors. 


Lancets 

7 

4 

220® 

Hardly pale yellow 

Razors 

8 

4 

228® 

Pale yellow to straw yellow 

Penknives 

8% 

4 

232® 

Straw yellow 

Pairs of scissors 

14 

4 

254® 

Brown 

Clasp knives, joiners’ and carpenters’ 
tools . 

19 

4 

265® 

Purplish colored. 

Swords, cutlasses, watch springs 

48 

4 

288® 

Bright blue 

Stilettos, boring tools and fine saws . ■ . 

50 

2 

292® 

Deep blue 

Ordinary saws Boirg Unseed oil 

316® 

Blackish blue 


parts, lead 19 parts ; tin 4 parts, lead 48 
parts; tin 2 parts, lead 50 parts. 

Watch DfiMs . — simple way of hard- 
aping smal^ watch drills ; Heat the tools 
Ip the flaiPe of a eandie and then plpnge 
suddenly In the dandle jrease. Th^ Is 
done on iepoimt df the dHIls belixg:'j^ 


2. — (a) Use animal charcoal produced 
by charring horn, 24 parts ; horn fllings, 
4 parts; glue, 6 parts; potassium nitrate^ 
9.5 parts; common salt, 56 parts, mr 
Potassium bidyanide, i part ; {kirlfled 
l^r, 1 part ; burnt and pou^red cattli 
hoofs, 1 part; gum aral^c, 1-30 part; 
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eloes. 1-30 part : common salt, 0.5 part. 
Mix a and b well together after being well 
pulverized, strew this upon steel when red 
hot and upon wrought iron when white 
hot, and allow it to burn in, after which 
cool as usual. 

3. — Cast Steel. — Dissolve a small quan- 
tity of sal ammoniac in water, make the 
metal red, drop it into the mixture for a 
second or two, and take it out, leaving 
enough heat In the metal to draw it back 
a bit. If left till cold, the steel will be a 
great deal too hard. 

Axes. — The poll should be heated in a 
charcoal fire until it is little more than a 
cherry red. Then change ends and heat 
the bit to a cherry red. Cool the bit only 
in cold salt water. Immerse in the water 
at once, otherwise there may be a fire 
crack in it that will spoil it. 

Scout with bricks ; put the poll in the 
fire endways. The temper should run to a 
blue. Do not use a blast. 

Burglar and Drill Proof Diamond ChUl. 
— Take 1 gal. urine and add to it 1 oz. 
borax and 1 oz. salt. 

Cold Chisels. — Heat the chisel at a low 
heat, so as not to raise a scale. Dip in a 
brine of clear salt and water. About 1 qt. 
of salt to 10 qt. of water is the right pro- 
portion. Leave heat enough in the tool to 
run the temper down to a required hard- 
ness, which is shown by the pigeon blue 
color. Take care to make the chisel stout 
enough that it won't spring in the using. 

DrUl. — 1. — A drill heated to a low red, 
and plunged in a strong solution of chlo- 
ride of zinc, will drill glass. 

2. — Heat the drill and rub in cyanide of 
potassium. The drill should be hot 
enough to melt the potassium. Heat again 
to a dark cherry red, and cool it in a very 
strong brine made with warm, soft water. 
Do not draw the temper. The drill will 
look white, but be hard and tough. 

3. — ^The drill should be heated to a 
cherry red in a charcoal firerthen plunged 
in cold water to which a handful of salt is 
added. Make the drill bright Draw to a 
light straw color. 

Oravers . — Instruments larger than drill 
may be tempered in mercury the same as 
abbve^ but lead may be used as a substi- 
tute for mercury. The lead is lessened 
about half an inch, and the instrument, 
ma^t light red hot, is pressed into the 
cut than surrounds it 

;3prihga.-^To temper gUn springs, 
heat them^^ to a low r^ heat in a 

charcoal fire, and qp^nch them in water 
#i|h the coW chill off, keeping them fc 
uhhii redut^^ m the tehiperathzie 
of the water. . Place an iron pan Contaih- 


(Temperlng) 


ing lard oil and tallow, in about equal 
quantities, over a fire, and place the 
springs therein, and heat the pan until its 
contents take fire ; then hold the springs 
in the flames, turning them over and over 
and dipping them occasionally in the oil 
to keep them blazing ; when the oil adher- 
ing to them blazes freely when they are 
removed from the flames, place them aside 
to cool off. 

Knife Blades. — Be careful about heat- 
ing, otherwise the blade will be warped 
out of shape. When the blade Is heated 
evenly, plunge perpendicularly In a bath 
of raw linseed oil. The temper should be 
drawn on a hot iron. The blades may be 
heated and hardened between two straight 
pieces of iron. 

Liquid for Tempering. — 1. — Saltpeter, 
1 oz. ; alum, pulverized, 2 teaspoonfuls ; 
salt, 1 teacup ; soft water, 2 gal. : never 
heat over a cherry red nor draw any tem- 
per. 

2. — ^Water, 7H gal. ; saltpeter, 5 oz. ; 
sal ammoniac, 5 oz. ; alum, 5 oz. Draw 
to temper. 

3. — ^Water, 2 gal. ; saltpeter, 2 oz. ; 
alum, 2 oz. ; sal ammoniac (pulverized), 1 
oz. *, salt, 1% lb. Heat to a cherry red, 
plunge in, draw no temper. 

4. — ^Water, 2 gal. ; saltpeter, % oz. 
pulverized borax, % oz. ; white vitriol, 1 
oz. ; salt, 1% pt. 

5. — Put H oz. of corrosive sublimate in 
3 qt. of soft water and add 1 handful of 
common salt Dissolve, and it is ready 
for use. This gives toughness and hard- 
ness of steel. It is a dangerous poison. 

6. — ^Alum, 1 oz. ; saltpeter, 1 oz. ; sal 
ammoniac, 1 oz. ; salt, % lb. ; soft water, 

gat Draw no temper. 

7. — Saltpeter, 1 av.oz. ; borax, 1 av.oz. ; 
sal ammoniac, % av.oz. ; common salt, 12 
av.oz. ; water, 1 gal. Mix and dissolve. 

Mill Chisels, Tempering for . — ^Prepare 
a mixture of water, gal. ; ammonia, 

1 % oz. ; white Vitriol, 1 % oz. ; sal aitt- 
moniac, 1% oz. ; spirits of niter, m oz. ; 
alum, % oz. ; salt, 3 oz. and 1 handful 
horse-hoof parings. Keep in a jar tightly 
corked. The pick should be heated to a 
dark cherry red and cooled in this liquid. 
Do not draw the temper. 

Screw (7dpcs.-*Meat in melted lead ; 
harden in cold water or brine pickle ; 
ish bright; draw to color (strkW) ift hot 
sand. If the steel is homogeneous, there 
will be no change th size. 

Springs, To Tmper>--l.-r-fempering^^^^^^o^ 
coll^ sprlhgs re<^i^ much judgindhii 
bds^ upon the p^iddtor 

kind. .of...:;aprit^. .-thfit 
A colted .sprlhg;d6es .hbt' ..give ''the. 
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Idea of Us form, size, length, thickness, 
kind of steel, or whether it is a clock 
spring or car spring, all of which must 
be considered in the method of treatment. 
As a general rule, springs that are slender 
and liable to lose shape in a common Are 
should be heated in an oven or muffle and 
hardened in water or oil. The temper 
should be drawn In boiling linseed oil. 
Springs that have stiffness, like car 
springs, may be heated in a covered forge 
fire to good advantage and hardened in 
lard oil. The temper can be drawn by 
burning off. 

2. — Heat to an even red heat, rather 
low, to prevent cracking ; quench in luke* 
warm water. Place in ladle with enough 
tallow to cover it ; heat until tallow bum.s 
with a large flame extending beyond ladle, 
then set the ladle aside and allow it to 
cool. 

3. — Revolver Springs. — Heat the spring 
to a cherry red and plunge in linseed oil. 
To draw the temper to the desired degree, 
hold the spring over the fire, and allow the 
oil to burn away, take away from the fire, 
pul on more oil. and let it burn away. 
Burn the oil off three times and plunge in 
the oil again. The spring is then ready 
for use. 0o not overheat the steel. Test 
the temper frequently with a file. 

Taps , — Bear in mind that a tap is 
simply a series of cutters on a bar ; hence 
the cutting parts must be uniformly hard 
enough to cut, and the ba.se soft as pos- 
sible to insure durability. This can be 
best accomplished by dipping at as low a 
heat as possible and making the out^e 
hard, while the inside will be compara- 
tively soft when rubbed off ready for tem- 
pering. Heat a heavy ring (a broken pul- 
ley hub is as good as anything), which 
have on side of your fire for use while 
hardening taps, and also a heavy pair of 
tongs, made hot in the same way. Take 
the lever end of the tap with the hot 
tongs, and insert the tap in the center of 
the hot ring, but do not let it touch the 
$ides. It Is better to ke^ turning it 
round. If the temper draws too fast, 
where held by the tongs, cool it off, move 
backward and forward until the rlight 
color is attained. too, depends on 

of steel and the size smd make of 
the tap, and lastly the purpose for which 
It Is intended 

..a:.'-. ' W£:U>ING' . ■ 

Qirmiiom. 

The hliye- ; 

iroci.-aiod ■ 

virmie the iron is hdt ** Make the 

l^aeksmli^^ coal which has^ vh^^ 
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(coke). If the work is small have only a 
little fire. As the weld requires consider- 
able pounding, plenty of stock should be 
left by using generous laps. Be sure the 
laps fit well before welding. When the 
iron gets from a red to a white heat sand 
the iron without removing from the fire 
and watch the iron carefully. When it 
sparks freely and has a glazed appear- 
ance, remove from the fiie, lay quickly, 
after a shake to lemove the oxide, and 
pound tile lap well until the iron becomes 
too cjold to work. 

Composition for . — 1. — To 20 parts of 
iron filings add 10 parts of borax and 1% 
part sal ammoniac and 1 part of balsam 
of copaiba or other resinous oil. Mix 
well, heated and pulverized. The surfaces 
to be united ai*e powdered with this mix-^ 
ture ; after which place the article in the 
fire and let it come to a cherry-red heat; 
when the composition melts, take the por- 
tions to be welded from the fire and join 
together. This composition is used in 
Germany with great success, 

2. — Another composition for welding 
consists* of 30 parts of borax, 4 parts of 
sal ammoniac and 4 parts of cyanide of 
potash. Dissolve in water and then evap- 
orate the water at a low temperature. 

Copper. — (Rust.). — Prepare a mixture 
of 358 parts soda phosphate, 224 parts 
boraclc acid; apply the powder when the 
metal is at a dull red heat ; It is then 
brought to a cherry red and at onoe ham- 
mered. As the metal is apt to soften 
when exposed to a high degree of heat, a 
wooden hammer is recommended. Remove 
all carbonaceous matter from the surfaces 
to be joined, as the success of the opera- 
tion depends on the formation of a fusible 
phosphate of copper. The phosphate of 
tiOpper dissolves a thin film of oxide on 
the surfaces of the xnetal, keeping them 
clean and in condition fx> weld. 

Fhixes.—^l.^A welding material com- 
posed of 25 parts of borax, a pap^r or 
metallic support and fiO parts inetalUe fil- 
ings of the same nature as the metals to 
1;^ welded, and made by first inelUhg tha 
borax ; second, Immersing the iii 

tlm. fused borax; third, smoothing the 
same, by passing it tlireugh 
ers ; fourth, sprlnkllhg Its twP vjrlth 
the metal filings: fifth, heating the 
la an oven ; isix th, pairing tht^Ugh : p^- 
suie’roiler^': ■" 
cwdiding' ■material:' 
axm .metallic' .filings' ©f 

;;.bdithv:'the :'|uie4‘ 'borax;>::and:';ihv^:;ii^ 
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mlled out into sheets of about 1-16 in. 
thick. 

3. — The welding sheets coated with a 
layer of gum lac* or other appropriate 
varnish. 

4. — The following compound has been 
frequently offered as a trade secret : Take 
copperas, 2 oz. : saltpeter, 1 oz. ; common 
salt, 6 oz. ; black oxide of manganese, 1 
oz. ; prussiate of potash, 1 oz. Pulverize 
these Ingredient sand mix with them 3 
lbs. nice welding sand. 

Lead. — An ingenioas method of welding 
lead has been devised by M. Blondel. The 
surfaces to be joined are carefully cleaned 
and between them is placed a thin layer of 
lead amalgam. On passing an ordinary 
soldering iron along the line of Junction, 
the mercury of the amalgam is vaporized, 
and the lead, set free in an exceedingly 
finely divided state, fuses and unites the 
two surfaces together. 

Powder. — Belgian Welding Powder. — 
1. — Iron filings, 800 parts ; borax, 400 
parts ; balsam of copaiba or other resinous 
oil, 40 parts ; sal ammoniac, 60 parts. 
Mix, heat and pulverize finely. Powder 
the surfaces to be welded, bring to a 
cherry-red heat, at which the powder 
melts ; take from the fire and join, 

2- — Calcine and pulverize together 50 
parts iron or steel filings, 5 parts sal 
ammoniac, 3 parts borax, 2% parts bal- 
sam copaiba. Heat one of the pieces to be 
welded red carefully clean off scale, 
spread the powder upon it ; apply the 
other piece at a white heat and weld with 
a hammer. Used for welding iron and 
steel, or both, together. 

Iron and Steel Together. — 1. — To weld 
cast steel with cast steel or with iron, a 
welding powder has to be made use of, if 
a secure seam is desired, since cast steel 
cannot stand sparkling heat. An excel- 
lent welding powder js produced as fol- 
lows: In an unglazed iron vessel or 
crucible fuse borax in an annealing fur- 
nace until the liquid appears entirely dark 
green. Test the molten mass by immers- 
ing a wire or piece of iron, to which a 
sample will cling. First the molten mass 
is pale yellow, but it gradually turns 
<|airlcer, As soon as the sample taken vdth 
the iron rod, which Immediately cools into 
a J bard mass, acquires a dark green or 
coloFf the moment lida arrived to 
r^dVe the vessel from the fire In order to 
pour the contents Into another cold, 
dtry, r^ptacle. After complete cooling, 
dte gfa^Uke dark mass in a 

mbrtar Ittfo a coarse powder, Tim powt^ 
greenish yeliewi and is no# mheed 
whii an eqnai volume of steal filings* 


(Welding) 


storing the welding powder it must occupy 
a dry place to prevent the filings from 
rusting. 

2- — Heat the steel to cherry red (after 
it is shaped to correspond to the surface 
of the cast iron to which it is to be 
joined). Apply borax to the surfaces to 
be welded. Heat the parts to a welding 
heat. Apply .strong pressure, without im- 
mersing, which will securely weld the steel 
and Iron. 

3. — Take copperas. 2 oz. : saltpeter, 1 
oz. ,• common .salt. 6 oz. : black oxide of 
manganese, 1 oz. ; prussiate of potash, 1 
oz. : pulverize and mix with welding sand, 
3 lbs. Use it in the same way as you 
would sand. 

4. — Ten parts borax, 1 part sal ammo- 
niac ; pulverize together thoroughly, with 
which .sprinkle the parts to be welding. 

5. — To make composition used in weld- 
ing cast steel, take of borax 10 parts ; sal 
ammoniac, 1 part ; grind or pound roughly 
together : then fuse in a metal pot over 
a clear fire, continuing the heat until all 
.spume has disappeared from the surface. 
When the liquid appears clear, the compo- 
sition is ready to be poured out to cool 
and concrete. To prepare it for use it Is 
ground to a fine powder. The steel to be 
welded is raised to a bright yellow heat, 
and then dipped into this welding powder ; 
it is then placed in the fire again, and 
when it attains the same heat as before 
it is ready to be placed under the ham- 
mer. 

6. — A mass of ingredients is sold for 
the purpose of welding cast steel, but the 
simplest and best method is, according to 
the Revue Industrtelle, the one employed 
by Fiala. of Prague, Bohemia. He uses 
pulverized white marble for the purpose. 
The two pieces to be welded together are 
heated, and, after rolling in marble dust, 
are promptly joined together and sub- 
jected to a good hammering. 

7. — Welding Cast Steel Without Borax. 
—Copperas, 4 parts ; saltpeter, 2 parts ; 
prussiate of potash, 2 parts ; black oxide 
of magnesia, 2 parts ; common salt, 12 
parts ; all pulverized. Mix with good 
welding sand, 48 parts, and use precisely 
the same as you wbviid said. 

8. — Another powder which 1$ valuable 

for the same purposd consists of borax, 2 
parts ; wrought-iron filings, free from 
rust, 2 parts ; sal ammoniac, 1 part. 
These pulverised parts are moistened wlim 
copaiba balsam and made Into a i>asm» 
then slowly^^ fire axid agnm 

powdered. The kppficatlon is the iai# 
As ''‘above."'''' 

■ ^ 'fiiii'i-Powder' ' : io wrot^i ^ 




Heat Treatment of Metals 


(Welding) 


pale-red heat with wrought iron : Borax 
1 part <by weight) ; sal ammoniac, % 
part ;* water, ^ part. These ingredients 
are boiled with constant stirring until the 
mass is stiff ; then it is allowed to harden 
over the fire. Upon cooling the mass is 
rubbed up into a powder and mixed with 
one-third wrought-iron filings free from 
rust. When the iron has reached red 
heat this powder is sprinkled on the parts 
to be welded, and after it has liquefied a 
few blows are sufficient to unite the 
pieces. 


(Welding) 


10. — Welding powder to weld steel on 
I wrought iron at pale-red heat; Borax, 3 
! parts ; potassium cyanide, 2 parte ; Berlin 
} blue, 1-100 part. These substances are 
; powdered well moistened with water ; 
! next they are boiled with constant stirring 
j until stiff ; then dry over a fire. Upon 
j cooling the mass is finely pulverized and 
j mixed with 1 part of wrought-lron filings 
I free from rust. The powder is sprinkled 
; repeatedly upon the hot pieces, and after 
I it has burned in the welding is taken in 
j hand. 
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